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CHAPTER  ONE 


INTRODUCTION 


ARINC  Research  Corporation  is  developing  a  system  architecture  for  the 
Phase  II  Worldwide  Crisis  Alerting  Network  (WCAN  II)  under  contract  DCA100- 
80-C-0010  for  the  Defense  Communications  Agency.  The  objective  of  the  program 
is  to  identify  alternative  procedures  and  means  to  provide  communication 
connectivity  between  specified  U.S.  and  allied  military  and  civilian  sub- 
scriber  groups.  The  effort  encompasses  the  simplification  and  standardization 
of  the  means  associated  with  the  submission  of  crisis  alerting  messages  so 
that  they  can  be  handled  more  reliably  and  expeditiously  than  is  currently 
possible.  The  project  will  examine  the  telecommunications  systems  currently 
serving  each  subscriber  group  and  for  each  such  telecommunication  system, 
postulate  interface  means  and  procedures.  The  resulting  modification  of 
interface  means  and  procedures  will  permit  incidents,  that  are  first  recog¬ 
nized  outside  the  military,  to  be  reported  quickly  and  efficiently  to  the 
proper  authorities.  This  report  addresses  the  results  of  our  effort  on 
Task  2  -  Identification  of  Existing  Communications  Systems. 


1.1  OBJECTIVES  OF  TASK  2 

v  The  primary  purpose  of  the  second  task  of  the  project,  "Identification 
of  Existing  Communications  Systems",  is  to  identify  and  describe  principal 
in-place  communications  systems  serving  the  commercial  aviation,  maritime 
and  offshore  petroleum  industry  as  well  as  non-DoD  Government  entities 
(e.g.,  FAA  and  Coast  Guard),  and  NATO.  The  results  of  this  task  will 
serve  as  inputs  to  later  tasks  assessing  the  potential  of  interfacing 
these  systems  with  the  WVMCCS. 

1.2  CONDUCT  OF  TASK  2 

The  conduct  of  Task  2  encompassed  the  performance  of  the  following 
four  subtasks: 

.  Develop  Preliminary  Subscriber  Operation  and  Communications  Descrip¬ 
tions  -  These  descriptions  cover  the  general  system  description 
including  ownership,  types  of  service,  geographic  coverage,  and 
system  availability  as  well  as  terminal/interface  descriptions 
including  equipment  types,  transmission  codes,  speeds  and  protocols 
and  terminal  locations. 


.  Develop  Sample  Survey  Plan  -  The  survey  plan  was  necessary  to  serve 
as  a  guide  during  our  interface  with  both  subscriber  groups  and 
telecommunications  systems  operators  in  order  to  portray  accurately 
the  technical  characteristics  of  the  various  communications 
systems . 

.  Survey  Selected  Subscribers  and  Communications  Systems  Operators  and 
Finalize  Communications  System  Descriptions  -  Representative  sub¬ 
scriber  and  communications  systems  operators  were  surveyed  in  each 
subscriber  category  prior  to  the  finalization  of  the  communications 
systems  descriptions. 

.  Prepare  Task  2  Report  -  This  report  is  the  result  of  the  completion 
of  this  subtask. 

As  stated  in  the  Task  1  report,  a  portion  of  the  Task  1  effort  included 
the  gathering  of  documents  describing  telecommunications  systems  related  to 
the  continuing  performance  of  the  WCAN  11  project.  Most  of  the  documentation 
was  gathered  from  existing  ARINC  Research  files.  These  telecommunications 
systems  descriptions,  on  file  at  ARINC  Research,  are  voluminous  and  detailed. 
For  example,  a  five-volume  set  of  the  "Air  Navigation  Plan"  details  the  facili¬ 
ties,  services  and  procedures  for  international,  worldwide  air  navigation. 
Included  in  these  volumes  are  landline  teletypewriter  networks,  HF  radio 
teletypewriter  networks,  UHF  radio  voice  networks,  radiotelephone  networks, 

HF  and  VHF  radio  transceiver  locations,  the  recommended  procedures  for  the 
use  of  all  services,  worldwide  air  routes,  and  air  route  usage  frequency. 
Similar  detailed  documentation  is  on  file  for  the  Aeronautical  Radio,  Inc. 
(ARINC)  system. 

Detailed  documentation  related  to  the  maritime  service  is  likewise 
on  file.  This  documentation  includes  listings  of  U.S.  and  NATO  country 
flag  vessels,  worldwide  sea  routes,  probability  of  the  number  of  vessels 
transiting  ocean  segments  during  monthly  periods,  listing  of  MARISAT  equipped 
vessels,  and  vessels  that  rely  solely  on  HF  radio. 

Each  telecommunications  system  described  in  Chapter  Two  is  detailed 
on  a  large,  transparent  chart  on  file  at  ARINC  Research.  Similar  charts 
are  included  in  the  descriptions  of  each  subscriber  reported  herein; 
however,  the  amount  of  detail  is  necessarily  reduced.  The  purpose  of 
preparing  large,  detailed,  transparent  charts  of  each  subscriber  communica¬ 
tions  system  during  Task  2  is  to  enable  correlation  of  these  systems  with 
the  VfWMCCS  network  later  in  Task  3. 

The  telecommunications  systems  descriptions  presented  in  this  report 
include  references  to  transmission  speed  and  protocol.  Transmission  speed 
refers  to  record  and  data  transmission  in  bits  per  second  (bps)  or  words  per 
minute  (wpm) .  Protocol  refers  to  the  character  sequence  which  must  be  used 
at  the  heading  and  ending  of  a  record  or  data  message  in  order  to  transmit 
a  message  into  a  given  system.  In  those  cases  where  a  standard  exists  which 
details  speeds  and  protocols,  that  standard  is  included  as  a  part  of  the 
report  by  reference.  For  example,  the  International  Civil  Aviation  Organi¬ 
zation  (ICAO)  standards  are  used  worldwide  for  aviation  air/ground  and 
ground/ground  communications.  All  such  referenced  standards  are  on  file  at 
ARINC  Research. 


1.3  ORGANIZATION  OF  THE  REPORT 


Chapter  One  o£  this  report  has  served  as  an  introduction  to  the  Task  2 
effort.  Identification  of  Existing  Communications  Systems.  Chapter  Two 
contains  the  primary  deliverable  for  Task  2  of  the  contract.  Description  of 
Existing  Communications  Systems.  Chapter  Three  contains  a  Preliminary 
Assessment  of  the  various  subscriber  Communications  Systems  as  Applied 
to  WCAN  II  Needs. 
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CHAPTER  TWO 


DESCRIPTION  OF  EXISTING  SUBSCRIBER  COMMUNICATIONS  SYSTEMS 


2 . 0  INTRODUCTION 

this  chapter  serves  to  describe  the  various  non-DOD  communications 
systems  which  could  potentially  interface  to  the  AUTODIN  network  to  enable 
WCAN  reporting.  These  systems  support  communications  in  the  following 
subscriber  groups: 

.  Commercial  Aviation 

.  Commercial  Maritime 

.  Commercial  Offshore  Petroleum 

.  United  States  Coast  Guard 

.  Federal  Aviation  Agency  (FAA) 

.  North  Atlantic  Treaty  Organisation  (NATO) 

.  United  states  Department  of  State* 

The  description  of  the  communications  systems  serving  the  subscriber 
groups  listed  above  are  presented  in  terms  of  (1)  a  general  description 
and  (2)  a  terminal/interface  description.  The  general  description  covers 
the  items  of  ownership,  type  of  services  provided  (e.g.  voice,  data), 
geographic  coverage,  and  system  availability.  The  terminal/interface 
description  addresses  equipment  types,  codes,  speeds  and  protocols,  and 
most  importantly ,  terminal  locations. 


2.1  COMMERCIAL  AVIATION  COMMUNICATIONS  SYSTEMS 

Commercial  aviation  communications  systems  are  worldwide  and  provide 
a  wide  range  of  services  including  air  traffic  control,  administration 
(company  communications)  and  weather.  These  services  are  provided  via 


*  Information  regarding  the  Department  of  state  communications  network 
is  not  available  at  the  time  of  this  writing.  Efforts  are  underway 
to  secure  this  information  and  when  this  research  is  completed,  the 
system  description  will  be  provided  later  under  separate  cover. 
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both  air/ ground  and  terrestrial  conaunications  links. 


Of  particular  interest  to  this  study  is  that  there  are  approximately 
5700  commercial  aircraft  in  the  world  and,  as  indicated  in  Table  2-1,  the 
United  States  and  its  NATO  allies  account  for  over  two-thirds  of  the 
world's  commercial  aircraft. 

Of  key  importance  in  terms  of  connunications  is  the  in-flight 
location  of  the  almost  4,000  NATO  ally  commercial  aircraft.  Figures 
2-1  through  2-6  illustrate  the  international  air  traffic  patterns 
(for  all  the  world's  aircraft)  over  various  portions  of  the  world.  It 
should  be  noted  that  the  thickness  of  the  lines  (direct  air  routes)  and 
the  areas  of  the  circles  (airports)  in  these  Figures  are  proportional  to 
the  number  of  flights  per  week.  For  the  purpose  of  this  project,  it 
can  be  assumed  that  the  air  traffic  densities  shown  in  Figures  2-1  through 
2-6  can  be  scaled  by  two-thirds  to  account  for  (J.  S.  and  NATO  ally 
traffic. 

In  terms  of  commercial  aviation  communications  systems,  it  was  determined 
that  there  are  four  major  systems  of  prime  interest  to  the  WCAN.  These  four 
are: 

.  Airline  Fixed  Telecommunications  Network  (AFTN) 

.  Aeronautical  Radio  Inc.  (ARINC) 

.  Societe  Internationale  de  Telecommunications  Aeronautiques  (SITA) 

.  Federal  Aviation  Administration  (FAA) 

These  four  systems  are  described  in  the  following  sub-sections. 

2.1.1  Airline  Fixed  Telecomnunications  Network  (AFTN) 


2. 1.1.1.  General  Description 

The  Airline  Fixed  Teleconmunications  Network,  consisting  of  both 
fixed  and  mobile  services,  provides  for  necessary  air/ground  communications 
for  all  the  world's  commercial  aviation.  The  network  exists  on  the  basis 
of  international  agreements  sponsored  by  the  International  Civil  Aviation 
Organization  (ICAO) .  The  results  of  these  agreements  sure  documented  in 
the  Air  Navigation  Plan  (AN?)  which  specifies  minimum  required  services 
and  facilities  for  all  civil  aviation.  The  government  of  each  subscribing 
nation  is  responsible  for  establishing  and  maintaining  these  facilities  and 
services  within  their  particular  geographic  locations.  This  is  a  co¬ 
operative  effort  on  behalf  of  international  commercial  aviation  interests. 
For  example ,  in  the  continental  United  states ,  the  Federal  Aviation 
Administration  (FAA)  has  been  assigned  the  responsibility  for  implementation 
and  operation  of  AFTN. 

The  ICAO  headquarters  is  located  in  Canada  and  has  regional  and  local 
representatives  throughout  the  world.  The  headquarters  address  is : 


TABLE  2-1 


POPULATION  OF  NATO  ALLY  COMMERCIAL  AIRCRAFT* 

NUMBER  OF  PERCENTAGE  OF 


COUNTRY 

AIRCRAFT 

WORLD  AIRCRAFT 

USA 

2,733 

48.0 

BELGIUM 

42 

.7 

CANADA 

246 

4.3 

DENMARK 

33 

.6 

FRANCE 

125 

2.2 

W.  GERMANY 

114 

2.0 

GREECE 

31 

.5 

ICELAND 

11 

.2 

ITALY 

101 

1.8 

LUXEMBOURG 

7 

.1 

NETHERLANDS 

47 

.8 

NORWAY 

41 

.7 

PORTUGAL 

25 

.4 

TURKEY 

18 

.3 

UNITED  KINGDOM 

314 

5.5 

TOTAL 

3,888 

68.1 

*Based  on  World  Aviation  Directory  (Winter  1978)  Airline 
Statistics 
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Figure  2-1.  INTERNATIONAL  AIR  TRAFFIC  PATTERNS  AND  NUMBER  OF  FLIGHTS  PER 

NORTH  ATLANTIC  AND  NORTH  AMERICA 
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Figure  2-3.  INTERNATIONAL  AIR  TRAFFIC  PATTERNS  AND  NUMBER  OF  FLIGHTS  PER  WEEK 

AFRICA  AND  INDIAN  OCEAN 


Figurp  2-4.  INTERNATIONAL  AIR  TRAFFIC  PATTERNS  AND  NUMBER  OF  FI.IOHT!  PER 

CARIBBEAN  AND  SOUTH  AMERICA 
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Figure  2-5.  INTERNATIONAL  AIR  TRAFFIC  PATTERNS  AND  NUI 

MIDDLE  EAST  AND  SOUTHEAST  ASIA 
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Figure  2-6.  INTERNATIONAL  AIR  TRAFFIC  PATTERNS  AND 
NUMBER  OF  FLIGHTS  PER  WEEK  -  PACIFIC 
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Secretary  General  ICAO 
P.O.  Box  400 

Succursale:  Place  de  1' Aviation  Internationale 
1000  Sherbrooke  Street  West 
Montreal,  Quebec,  Canada  H3A  2R 2 

Ownership 

ICAO  publishes  and  docme  ,~.ts  the  AMP  and  International  Aeronautical 
Telecommunications  Standards  Ocr.own  as  ANNEX  10  to  the  Convention ) .  As 
discussed  above,  ownership  and  operation  of  the  facilities  is  provided  by 
each  of  the  sovereign  states.  Aircraft,  airline  companies,  and  the 
operating  agencies  aure  normally  the  only  authorized  users  of  the  AFTN 
facilities  and  services. 

j 

?Vpe  of  Service 

AFTN  fixed  and  mobile  teleconmunications  service  include  voice  and 
data  for  air  traffic  control  (both  close-in  VHF  and  long-range  HF) 
weather  advisories  and  administration.  Fixed  services  are  provided  via 
landline  teletypewriter,  radio  teletypewriter,  voice,  and  radio  telephone.  I 

Mobile  facilities  and  services  for  traffic  control,  flight  information, 
and  radio  navigation  communications  are  also  provided. 

Geographic  Coverage 

An  indication  of  the  AFTN  facilities  providing  global  coverage  is 
presented  in  Figure  2-7.  This  Figure  depicts  the  major  AFTN  switching 
centers  and  AFTN  airport  or  HF  transceiver  sites.  Solid  interconnecting 
lines  indicate  communications  by  landline,  cable,  VHF,  UHF,  or  SHF. 

Dashed  lines  indicate  HF  or  troposcatter  teletypewriter.  More  detailed 
discussion  of  AFTN  can  be  found  in  the  individual  Air  Navigation  Plans , 
copies  of  which  are  on  file  in  the  ARINC  Research  WCAN  II  data  base. 

illustrative  purposes,  a  portion  of  an  Air  Navigation  Plan  describing 
the  AFTN  is  presented  in  Appendix  A. 

System  Availability 

Telecommunications  availability  varies  throughout  the  world  depending 
on  traffic  patterns.  Frequently,  in  major  centers,  coverage  is  continuous. 

In  more  remote  regions,  availability  may  be  limited.  Facilities  and 
services  described  in  the  ANP  are  minimum  requirements  and  do  not 
attempt  to  reflect  all  of  the  facilities  and  services  available  in 
particular  subscriber  states.  Publication  of  these  supplemental 
facilities  and  services  is  the  responsibility  of  the  individual  states. 

2. 1.1. 2  Terminal/Interface  Description 

Equipment  Type 

There  are  as  many  equipment  types  in  AFTN  as  there  are  manufacturers . 
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There  is  little  standardization  of  equipment  and  the  only  restriction  is 
adequacy  to  provide  the  planned  service.  AFTN  system  standardization  is 
achieved  at  major  switching  centers  where  automatic  conversions  permit 
communication  between  dissimilar  equipments. 

Codes 


Codes  used  in  the  AFTN  are  dependent  on  both  the  type  of  service 
and  type  of  equipment  provided  in  different  parts  of  the  world.  ICAO 
recommends  standard  codes  for  various  alternative  communications  which 
most  users  adhere  to.  Detailed  data  on  these  codes  is  found  in  Appendix 
A. 


Speeds  and  Protocols 

Transmission  speeds  and  message  protocols  are  recommended  in  Annex 
10  and  the  Interline  Communications  Manual  published  by  the  International 
Air  Transport  Association  (IATA) .  These  standards  are  generally  adhered 
to  by  the  users. 

Additional  data  is  to  be  found  in  Appendix  A  and  in  IATA  publication 
DOC,  GEN/1840,  a  copy  of  which  is  on  file  in  the  ARINC  Research  data  base. 

Terminal Locations 


AFTN  Terminals  are  located  at  virtually  all  of  the  world's  airports 
and  other  airline  offices  (Refer  to  Figure  2-7) . 

2.1.2  Aeronautical  Radio,  Inc.  (ARINC) 


2. 1.2.1  General  Description 

Aeronautical  Radio,  Inc.  (ARINC)  is  a  unique  organization  having 
no  true  counterpart  elsewhere  in  the  world.  Established  in  1929,  it 
exists  to  serve  the  telecommunications  requirements  of  the  air  transport 
industry.  ARINC  provides  a  wide  range  of  services  to  its  user  organizations 
including  the  following: 

.  Private  Network  Services 

. .  Airport  Telephone  Service  (ATS)  -  Airlines  shared  telephone 
PBX  switching  at  airports. 

..  Time  Assigned- Speech  Interpolation  (TASI)  -  In  its  efforts 
to  provide  more  cost  effective  telephone  communications, 

ARINC  tests  and  applies  3tate  of  the  art  methods  such  as 
TASI  which  will  by  mid  1980  offer  lower  cost  voice  tele¬ 
phone  service  to  the  industry.  * 

. .  Other  Services  -  ARINC  provides  31  airport  public  address 
systems ,  79  business  radio  systems  and  61  aero-utility 
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mobile  stations  operating  on  airport  ramps.  In  addition, 
ARINC  provides  maintenance  services  for  equipments  owned 
and  operated  by  members  of  the  industry. 

Intercity  Services 

. .  Private  Line  Intercity  Network  (PLIN)  -  This  is  one  of  the 
world' s  largest  private  voice  and  data  networks  with  over 
23,000  circuits  totaling  more  than  7,000,000  voice  channel 
miles.  These  circuits  support  reservation  and  administrative 
traffic  at  420  PLIN  service  points  interconnecting  1,520 
cities . 

..  Weather  Services  -  ARINC  provides  coordination,  ordering 
assistance,  and  facilities  to  deliver  weather  information 
from  government  networks  to  users  in  support  of  their 
flight  operations. 

Data  Communications  Services 

..  Electronic  Switching  System  (ESS)  -  ARlNC's  ESS,  presently 
centered  in  Chicago,  provides  message  switching  service  to 
the  air  transport  industry.  During  1979  the  system  handled 
663  million  messages  with  a  peak  month  total  of  60  million 
messages.  There  are  304  subscribers  with  1,454  terminal 
stations  including  39  computer  systems  linked  to  ESS.  The 
ESS  is  currently  being  upgraded  to  a  distributed  net¬ 
work  consisting  of  nine  ESS  nodes  which  will  reduce 
access  transmission  costs  for  the  industry. 

. .  International  Point-to-Foint  -  This  service  provides 
direct  access  to  ESS  for  a  number  of  the  world's  air 
carriers  extending  from  the  U.S.  mainland  to  Hawaii, 

Puerto  Rico,  Alaska  and  other  locations  in  the 
Pacific  and  Latin  America. 

. .  Private  Line  Intercity  Data  Service  (PLIDS)  -  ARINC 
subdivides  voice-grade  channels  for  multi-user  data 
transmission. 

Regulatory/Industry /Government 

. .  ARINC  represents  the  air  transport  industry  in  telecomm¬ 
unications  regulatory  matters  before  the  FCC  and  state  public 
utilities  commissions.  ARINC  staff  members  participate 
in  the  work  of  the  Aeronautical  Frequency  Committee 
(AFC)  and  were  active  participants  in  the  World 
Administrative  Radio  Conference  (WARC)  of  the  Inter¬ 
national  Telecommunication  Union  (ITU)  as  industry  . 
representative.  ARINC  also  participates  in  ICAO  in 
implementing  rule  changes  and  in  RTCA  in  studies  such  as  FM 


broadcast  interference  to  ILS,  VOR  and  VHP  equipment. 

ARINC  chairs  the  Airlines  Electronic  Engineering 
Committee  (AEEC)  and  participates  in  matters  such  as: 
Automatic  Flight  Control  and  Auto-Throttle  Computers, 
Automatic  Navigation  and  Fuel  Management  Computers , 

Weather  Radar,  Air  Data  Computer ,  ACARS  and  Voice 
Communications . 

The  service  most  directly  related  to  the  WCAN  project  is  the 
ARINC  Air/Ground  service.  Under  the  jurisdiction  of  the  Federal 
Communications  Commission  (FCC) ,  specific  HF  and  VHF  radio  frequencies 
are  assigned  for  air/ground  communications .  Within  the  United  states, 
ARINC  is  the  radio  licensee  for  the  air  transport  industry.  Thus,  if 
an  airline  or  other  corporate  entity  requires  a  radio  frequency  in  the 
bands  assigned  to  the  air  transport  industry,  ARINC  obtains  and  holds 
the  license  even  though  that  airline  or  other  corporate  entity  owns  and 
operates  the  radio  facility. 

As  a  part  of  its  air/ground  operations,  ARINC  operates  five 
communications  centers  at  which  HF  and  VHF  air/ground  frequencies  are 
guarded.  All  conversations  on  all  of  the  guarded  radio  frequencies 
are  recorded  on  magnetic  tapes  and  retained  on  file  for  a  month.  Thus 
if  an  aircraft  emergency  occurs,  a  complete  record  of  the  related 
conversations  is  available  to  proper  authorities .  The  ARINC  voice 
air/ground  communications  system  has  improved  technologically  since 
1929  and  improvements  continue.  At  the  present  time,  when  am  aircraft 
contacts  ARINC,  the  contact  is  picked  up  by  a  radio  transceiver  within 
line-of-sight  of  the  aircraft.  The  contact  is  carried  over  landline 
to  one  of  five  communications  centers  (Honolulu,  San  Francisco,  Chicago, 
New  York,  San  Juan)  at  which  point  an  ARINC  radio  operator  acknowledges 
the  radio  contact.  At  the  moment  the  radio  operator  receives  the 
contact  he  places  his  cathode  ray  tube  (CRT) /keyboard  in  readiness  to 
copy  the  conversation  in  message  form.  Upon  completion  of  the  con¬ 
versation,  the  radio  operator  inserts  the  message  routing  information 
(header)  and  depresses  the  send  button.  The  message  is  received  by 
an  electronic  switch,  the  message  header  is  placed  automatically  in 
front  of  the  message  by  the  switch  and  the  message  is  then  transmitted 
to  the  proper  destination. 

During  any  given  day,  am  aircraft  may  wish  to  carry  on  an  oral 
conversation  directly  with  another  party  such  as  maintenance  or  dis¬ 
patch.  Each  ARINC  operator  station  is  equipped  to  provide  a  direct 
lamdline  voice  path  to  the  requested  party.  Generally,  the  ARINC 
operator  prepares  a  copy  of  the  conversation  and  tramsmits  it  as  a 
message  to  the  proper  address  as  described  previously.  Hard  copies 
of  all  contact  messages  are  retained  on  file  by  ARINC  amd,  with  the 
magnetic  tape  recordings,  are  avedlahle  for  review  by  proper  authorities. 
In  those  cases  where  airlines  or  others  associated  with  the  air  trans¬ 
port  industry  operate  their  own  radio  facilities ,  each  such  operator 
(on  a  monthly  basis)  sends  a  count  of  the  contacts  for  each  frequency. 

As  licensee,  ARINC  retains  these  records  amd  submits  periodic  usage 
reports  to  the  FCC. 
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A  new  air/ground  service  offering  is  the  ARINC  Communications 
Addressing  and  Reporting  System  (ACARS) .  As  current  aircraft  are 
equipped  with  digital  transmission  systems  and  new  digital  equipped 
aircraft  are  joining  the  fleets,  air/ground  data  transmission  is 
replacing  much  of  the  air/ground  voice  communications  contacts.  In 
ACARS  a  front  end  processor  is  interfaced  with  ESS  to  control  and 
insure  the  integrity  of  the  2400  bps  data  exchange  between  aircraft 
and  ground,  Thus  an  ACARS  contact  is  switched  automatically  by  ESS 
between  an  aircraft  and  an  airline  company  computer.  It  is  estimated 
that  as  much  as  82%  of  the  present  total  voice  contacts  will  be 
replaced  eventually  by  ACARS  providing  the  opportunity  for  new  and 
improved  air/ground  services. 

Ownership 

ARINC  owns  and  operates  the  nationwide  and  extended  range  air/ 
ground  and  ground/ground  telecommunications  system.  ARINC  in  turn 
is  owned  by  approximately  130  member  airlines.  It  is  a  not-for- 
profit  corporation  with  headquarters  in  Annapolis,  Md.  at  the 
following  address : 


Headquarters:  2551  Riva  Road 

Annapolis,  Maryland  21401 
Telephone  (301)  266-4000 

President:  Dr.  G.P.  Mansur 

Authorized  users  include  aircraft  operators  and  designated  employees 
of  member  airline  companies.  Any  aircraft  may  access  the  ARINC  air/ 
ground  system  at  any  time  by  simply  transmitting  on  an  ARINC  r,ua*ded 
frequency . 

The  tariffs,  under  which  ARINC  leases  telecommunications  facilities, 
are  those  filed  by  the  communications  common  carriers  with  the  FCC  and 
various  state  public  utilities  commissions.  As  a  not-for-profic 
corporation,  ARINC,  in  turn,  charges  each  user  for  each  radio  contact 
at  a  rate  necessary  to  recover  the  cost  of  service. 

Type  of  Services 

The  ARINC  domestic  communication  channels  are  used  primarily  for 
the  handling  of  company  operational  control  communications  as  distinct 
from  FAA  air  traffic  service  which  is  on  adjacent  vhf  frequency  bands. 

The  ARINC  overseas  services  handle  both  company  operational  control 
and  FAA  air  traffic  service  communications.  All  communication  flows 
directly  through  the  ARINC  communication  center  to  and  from  the  airline 
dispatcher,  FAA  controller,  or  others  directly  involved  with  flight 
operations.  The  ARINC  Electronic  Switching  System  (ESS)  handles  the 
entire  message  switching  requirements  for  many  of  the  airlines  (some 
airlines  have  privately  owned  facilities  interfaced  with  ARINC) .  In 
addition,  this  ARINC  information  handling  and  processing  facility 
provides  the  multiple  access  interconnection  between  all  airlines  for 
voluminous  interline  traffic. 


ARINC  serves  the  operational  communications  needs  of  the  air- 
transport  industry  via  its  nationwide  VHP  air/ground  communications 
network,  provides  communication  service  (for  the  FAA)  to  aircraft 
operating  over  oceanic  routes  via  long-range  HF  and  extended  range 
VHF  from  ARINC  gateway  stations,  furnishes  point-to-point  communications 
via  radio  and  leased  wire  circuits,  and  operates  one  of  the  largest 
private  electronic  message  switching  and  processing  systems  in 
existence . 

Geographic  Coverage 

The  ARINC  geographic  coverage  is  shown  in  Figure  2-8.  As  in¬ 
dicated,  the  HF  and  extended  range  VHF  system  interconnections  with 
AFTN  and  SITA  provide  world-wide  coverage. 

System  Availability 

The  ARINC  air/ground  and  ground/ground  systems  are  available 
continuously . 


2. 1.2.2  Terminal/Interface  Description 

Equipment  Types 

ARINC  equipment  represents  a  number  of  manufacturers  and  various 
technologies  from  computer  controlled  automatic  and  remotely  operated 
systems  to  some  older,  manually  operated  systems.  These  equipments 
are  maintained  and  upgraded  periodically.  Some  features  of  ARINC 
equipment  include  the  Electronic  Switching  System  (ESS)  located  at 
Chicago,  and  interfaces  to  AFTN  at  Kansas  City  and  to  the  SITA  net¬ 
work  at  New  York. 

ARINC  interfaces  to  AFTN  for  HF  and  extended  range  VHF  coverage 
at  San  Francisco,  Honolulu,  San  Juan,  and  New  York.  There,  "gateway" 
stations  are  also  operated  for  the  FAA  by  ARINC  (see  Figure  2-8) . 
Other  electronic  terminal  and  recording  equipment  used  by  ARINC  is 
selected  to  be  compatible  with  aircraft  equipment. 

Codes 


The  majority  of  ARINC  record  and  data  transmissions  are  in  ASCII 
although  Bandot  is  still  used  in  some  cases.  The  Chicago  ESS  auto¬ 
matically  converts  codes  when  necessary  to.  provide  system  interface. 

Speeds  and  Protocols 


A  wide  range  of  speeds  are  in  use  by  ARINC  subscribers  dependent 
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upon  individual  requirements.  Speeds  in  use  include  75,  110,  1050,  1200, 
2400  and  4800  bps.  The  system  is  capable  of  operating  at  9600  bps  should 
that  requirement  develop. 

Several  different  protocols  are  in  use  on  the  AR1NC  system  dependent 
upon  the  service  requirements,  code,  and  speed.  Multi  drop  circuits 
at  75  baud  use  the  83B  protocol  and  at  1050  bps  the  81A  protocol. 

High  speed  processor  to  processor  protocols  vary  by  subscriber. 
Transmissions  between  ARINC  and  AFTN  are  sent  without  protocol  so  that 
after  message  receipt,  both  systems  apply  their  own  protocol  to  the 
message  for  onward  transmission. 

Terminal  Locations 

ARINC  Communications  Centers  are  located  in  Honolulu,  HA,  San 
Mateo,  CA  (San  Francisco),  Elkgrove  Village,  II.  (Chicago),  Bohemia, 

NY  (New  York)  and  San  Juan,  PR.  Terminals  are  located  at  all  airports 
and  at  airline  corporate  offices  including  directly  connected  locations 
in  Australia,  British  West  Indies,  Canada,  Great  Britian,  Mexico,  etc. 

Appendix  B  to  this  report  contains  listings  and  diagrams  of 
ARINC  frequencies,  geographic  coverage,  technical  locations, 
and  operating  personnel. 


2.1.3  Societe  Internationale  de  Telecommunications 
Aeronautiques  (SITA) 

2.1. 3.1  General  Description 

SITA  is  a  cooperative  body  formed  in  order  to  offer  terrestrial 
telecommunications  and  related  services  to  the  community  of  world¬ 
wide  scheduled  airlines  —  some  226  companies  as  of  31  December  1978. 

The  following  are  locations  of  SITA  officials : 

Registered  Office:  16,  Avenue  Henri -Matisse 

Brussels,  Belgium 

Administrative  Head  Office:  112  Avenue  Charles  de  Gaulle 

92522  Nevilly-Sur-Seine 
Paris,  France 
Telephone:  758.13.22 

Director  General:  C.J.  LaLanne,  Paris 

North  American  Headquarters:  38th  Floor,  500  Fifth  Avenue 
„  New  York,  New  York  10036 

Telephone:  (212)  221-6111 

H-W.  Burt,  Superintendent  of  Operations 


Ownership 

SITA  is  essentially  owned  by  its  member  organizations.  Authorized 
SITA  users  are  limited  to  employees  of  member  airlines  and  designated 
SITA  operators.  Since  the  majority  of  SITA  circuits  are  leased  land¬ 
line  circuits,  they  are  subject  to  the  tariffs  applicable  in  each 
country  where  service  is  provided.  SITA  has  a  protected  tariff 
structure  based  on  negotiations  with  the  country  (s)  in  which  terminals 
are  located.  Costs  are  billed  to  the  airlines  on  a  percentage  of  use 
basis. 

Type  of  Services 

SITA  provides  telecommunications ,  voice,  telex,  data,  and  support 
services  in  four  categories ,  as  follows : 

Category  1  -  Communications  Services  -  Traditional  SITA  telecommunications 
(reservations,  traffic,  administrative,  etc.)  and  planned  developments 
such  as  VHF  air-to-ground  voice  and  digital  data  links  (not  yet  implemented) . 
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Category  2  -  Data  Processing  Services  -  Those  that  are  cooperative  in 
nature,  have  a  primary  interest  for  the  entire  airline  community,  and 
depend  upon  interline  communications  (such  as  inter-airline  ticket 
services ) . 

Category  3  -  Other  Data  Processing  -  Utilized  by  groups  of  SITA  members, 
not  necessarily  the  entire  airline  community,  for  region-wide  purposes. 

Category  4  -  Support  Activity  -  Of  interest  to  airlines  but  also  to 
be  provided  to  third  parties  on  a  profit-making  basis  (e.g.  maintenance). 

SITA  networks  are  described  as  Type  A  (Inquiry-Response  type 
traffic,  protected  or  unprotected,  requiring  immediate  transmission/ 
delivery  in  six  seconds  or  less  and  Type  B  (Protected  Message  Exchange 
between  airlines  of  slower  handling  priority). 

Geographic  Coverage 

In  as  much  as  SITA  serves  virtually  every  foreign  airport  (and 
many  airline  business  offices),  the  geographic  coverage  is  world  wide. 

All  U.S.  airlines  have  domestic  access  to  SITA  via  ARINC  which 
interconnects  with  SITA  in  New  York,  N.Y. 

Network  Availability 

Network  availability  is  continuous  at  major  (high  level)  centers 
and  may  vary  in  other  regions  usually  as  a  function  of  the  volume  of 
air  traffic  in  that  region. 

2.1. 3.2  Terminal/Interface  Description 

Equipment  Type 

SITA  equipment  consists  of  a  large  variety  from  almost  every 
known  manufacturer.  This  wide  disparity  in  equipment  types  has  been 
the  source  of  some  problems  for  SITA  reflected  in  recent  modernization 
and  upgrading  programs.  In  general,  the  network  is  made  up  of  reservation 
computer  systems,  remote  processor  systems,  switching  computer  systems 
(similar  to  the  ARINC  ESS) ,  and  both  manual  teletypewriters  and  automatic 
data  terminals.  As  a  result  of  the  large  variety  of  equipments,  there 
are  a  large  variety  of  circuit  interfaces  which  ultimately  connect  to 
switches  by  which  dissimilar  terminals  can  intercommunicate. 

Codes 

All  SITA  transmission  codes  must  comply  with  IATA  and  ICAO  standards 
including  international  Baudot  and  ASCII. 
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Speeds  and  Protocols 

Transmission  speeds  vary  from  50  to  75  baud  for  teletypewriter 
service  and  up  to  9600  bps  for  data  transmission.  High  level  centers 
operate  at  both  4800  and  9600  bps  while  medium  level  or  regional  centers 
operate  at  one  or  more  of  2400,  4800,  and  9600  hps. 

Terminal  Locations 


Both  type  A  and  B  networks,  described  previously,  are  interconnected 
through  nine  major  switching  centers  located  at: 

Amsterdam,  Netherlands 

Beirut,  Lebanon 

Frankfurt,  Germany 

Hong  Kong,  British  Crown  Colony 

London ,  United  Kingdom 

Madrid,  Spain 

New  York,  New  York,  USA 

Paris,  France 

Rome ,  Italy 

Terminals  are  located  in  117  countries  (including  NATO  countries)  with 
a  total  of  144  countries  capable  of  accessing  the  networks  through  public 
connection  or  dedicated  facilities.  Figure  2-9  shows  the  switching 
locations  and  the  primary  interconnecting  circuits  of  SITA 

Appendix  C  to  this  report  provides  further  details  of  SITA  services 
and  locations.  This  Appendix  contains  excerpts  of  the  SITA  Telecom¬ 
munications  Manual  and  is  limited  to  only  those  pages  on  which  NATO 
countries  are  listed.  It  should  be  noted  that  any  NATO  air  carrier  has 
direct  communications  to  its  office  from  each  of  the  117  countries  served 
by  SITA. 


2.1.4  Federal  Aviation  Administration  (FAA) 


2. 1.4.1  General  Description 
Ownership  * 

The  FAA  is  an  agency  of  the  U.S.  Department  of  Transportation 
dedicated  to  regulating  the  safety  and  quality  of  aviation  facilities 
and  services  within  their  assigned  region  -  the  50  United  States.  Head¬ 
quarters  for  the  FAA  is  in  Washington,  D.C.  but  there  are  a  large  number 
of  regional  and  field  facilities.  With  respect  to  commercial  aviation 
telecommunications,  FAA  is  responsible  for  the  Aeronautical  Fixed 


2-21 


MAJOR  TERMINAL  LOCATIONS 


Telecommunications  Network  (AFTN)  in  the  U.s.  (refer  to  Section  2.1.1). 


Type  of  Services 

The  FAA  provides  a  number  of  domestic  communications  services , 
some  as  an  adjunct  to  AFTN  and  others  related  specifically  to  FAA 
operations.  Various  networks  and  facilities  operated  by  the  FAA  are 
as  follows : 

.  Aeronautical  Fixed  Telecommunications  Network 
.  Air-To-Ground  (Service  F) 

.  Ground-To-Ground  (Service  F) 

Remote  Link  Services 
Weather  Network 
.  Service  B  Network 

.  Computer  B  Network 

.  National  Flight  Data  Center  (NFDC) 

.  Air  Traffic  Control  System  Command  Center  (ATCSCC) 

.  Administration  Networks 

A  more  detailed  description  of  each  of  these  services  is  presented 
in  the  following  paragraphs : 

.  Aeronautical  Fixed  Telecommunications  Network  (AFTN) 


As  discussed  earlier  in  Section  2.1.1,  the  AFTN  is  an  integrated 
worldwide  system  that  provides  communi cations  service  for  international 
aircraft  movements,  administrative  messages,  and  operational  meterological 
data  between  the  U.S.  and  other  International  Civil  Aviation  Organization 
(ICAO)  states.  Each  ICAO  member  has  certain  responsibilities  to  provide 
service  to  the  AFTN.  The  FAA  provides  service  to  the  AFTN  through  data- 
switching  centers  and  circuits  in  its  geographical  area  of  responsibility. 
These  circuits  are  all  low-speed  circuits  leased  from  both  domestic  and 
international  record  carriers.  These  circuits  are  connected  to  a  large 
FAA  owned  and  operated  message-switching  processor  located  at  Kansas 
City.  This  processor,  a  Philips  DS714,  is  similar  to  the  processor 
used  for  the  FAA's  Weather  Network.  There  are  a  variety  of  low-speed 
terminals  in  the  FAA  AFTN,  the  most  common  of  which  is  the  Teletype 
Model  28. 


Air-To-Ground  (Service  F) 


The  air-to-ground  (Service  F)  communications  subsystem  supports 
the  requirements  for  communicating  with  aircraft  during  all  phases  of 
flight,  from  initial  taxi  and  takeoff,  through  the  enroute  portion  of 
the  flight,  to  the  final  approach,  landing,  and  taxi  at  the  destination. 
Communications  are  accomplished  by  means  of  VHF  air/ground  radio  for 
civilian  aircraft  and  UHF  air/ground  radio  for  military  aircraft.  At 
present,  all  controller/pilot  air/ground  communications  are  accomplished 
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by  means  of  voice  transmission  on  discrete  radio  frequencies  or 
channels  assigned  to  each  geographical  sector.  All  such  transmissions 
operate  on  a  party-line  basis  between  the  controller  and  a  number 
of  aircraft  in  the  geographical  sector  under  consideration.  Each 
aircraft  within  line-of-sight  cam  monitor  all  communications  between 
the  controller  and  other  aircraft  on  the  same  channel.  All  air/ground 
communications  involve  VHF/UHF  transmitter-receiver  units  located  in 
both  the  aircraft  and  the  ground  facility. 

Air/ground  communications  can  be  subdivided  into  three  functional 
areas:  (1)  enroute  communications  systems  encompass  those  used  by  the 
Air  Route  Traffic  Control  Centers  (ARTCC)  for  controller/pilot  com¬ 
munication.  They  include  air /ground  (VHF  or  UHF)  transmitting  and 
receiving  equipment  which  is  usually  located  at  some  distance  from 
the  ARTCC  and  connected  to  the  ARTCC  by  dedicated  commercial  telephone 
lines.  These  remote  sites,  called  Remote  Center  Air/Ground  (RCAG)  com¬ 
munications  facilities,  house  all  the  transmitting  and  receiving  equip¬ 
ment  necessary  for  multiple  radio  channels .  Since  air/ground  com¬ 
munications  is  a  critical  function  in  the  overall  PAA  mission,  there 
is  a  back-up  emergency  communications  system  for  use  in  the  event  of 
a  failure  in  the  normal  system.  The  air/ground  facilities  for  this 
system  are  located  at  long-range  radar  sites. 

The  second  air/ground  functional  area  is  terminal  communications  . 
controller/pilot  communi cat ions  during  the  take-off/departure  and 
approach/landing  portion  of  aircraft  flights.  This  communications 
function  is  implemented  by  air/ground  radios  at  Remote  Transmitter/ 
Receiver  (RTR)  facilities  that  are  similar  to  RCAGs  but  are  located 
conqparatively  close  to  terminal  facilities  (such  as  airports)  and 
connected  to  the  controlling  facilities  by  dedicated  telephone  lines. 

In  many  cases,  where  the  distance  between  the  controller  facility  and 
the  RTR  is  small,  FAA-owned  telephone  cables  are  used  in  lieu  of 
commercial  telephone  services. 

The  third  air/ground  functional  area,  support  comnuni cations ,  in¬ 
cludes  all  air/ground  coranunications  supporting  both  the  Flight 
Service  Stations  (FSS)  and  non-towered  airports.  Air-to-ground 
conmunications  to  serve  this  category  are  implemented  over  a  rather 
broad  range  of  facilities.  In  some  cases,  RTRs  are  used  in  the  same 
manner  as  with  the  terminal  communications.  In  other  cases,  the 
communications  facilities  range  from  remote  communications  outlets 
(RCO)  and  single- frequency  outlets  (SFO)  to  voice  modulation  of  a 
navigational  aid  such  as  a  VHF  omnidirectional  range  (VOR)  or  a 
nondirectional  beacon. 

.  Ground-To-Ground  (Service  F) 


The  ground-to-ground  (Service  F)  network,  sometimes  known  as  the 
Interphone/Intercom  Network,  includes  all  ground  point-to-point  voice 
circuitry.  It  is  used  primarily  by  controllers  to  coordinate  flight 
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movements.  Ancillary  functions  of  the  ground/ground  network  provide 
miscellaneous  services  such  as  Pilot's  Automatic  Telephone  Weather 
Answering  Service  (PATWAS) ,  Flight  Assistance  Service  (FAS) ,  and 
other  services  associated  with  the  filing  and  processing  of  flight 
plans.  Practically  all  of  the  information  that  flows  over  the  ground/ 
ground  network  is  time- critical,  requiring  real-time  transmission 
feedback.  Otherwise,  communications  would  normally  flow  over  the  data 
communications  networks  (record  communications  networks)  such  as  the 
Service  B  network  (discussed  later) . 

Circuits  in  the  ground-to-ground  network  consist  almost  ex¬ 
clusively  of  leased  commercial  point-to-point  telephone  lines  that 
connect  Air  Route  Traffic  Control  Centers  (ARTCCs),  Terminal  Radar 
Approach  Control  (TRACON)  facilities ,  control  towers ,  Flight  Service 
Stations  (FSSs),  and  other  facilities  where  there  is  a  need  for  flight 
plan  processing,  transmission,  or  servicing.  In  addition,  there  are 
lines  connecting  these  facilities  with  national  facilities  such  as  the 
Air  Traffic  Control  Systems  Command  Center  (ATCSCC) .  Most  lines  are 
terminated  at  operating  positions  in  telephone  switching  systems  (again, 
leased  commercial  equipment)  specially  designed  for  the  FAA.  This 
equipment,  predominantly  the  western  Electric  Company  Model  300  or 
301  switching  system,  is  similar  to  a  standard  key  telephone  system 
such  as  the  Bell  System  Model  1A1  and  terminates  up  to  72  lines  at  any 
given  position.  Some  push  buttons  of  this  system  connect  directly 
(direct  access)  to  other  positions;  the  balance  connect  to  dial  access 
lines  (indirect  access).  The  Bell  300  switching  system  has  special 
circuit-override  functions  built  into  it  so  that  for  a  higher-priority 
(or  emergency)  condition,  an  existing  connection  can  be  broken  into. 

Most  of  the  full-period  point-to-point  leased  lines  at  FSSs, 
towers,  and  TRACONs  are  also  terminated  in  Bell  System  key  telephone 
equipment  similar  to  the  model  1A1  system.  Some  FSSs  and  International 
Flight  Service  Stations  (IFSSs)  have  Automatic  Call  Distributor  telephone 
systems  to  distribute  the  incoming-call  load  equally  among  several  FSS 
specialists . 

.  Remote  Link  Services 


The  Remote  Dink  Service  includes  all  radio  links  that  are  used  to 
transfer  information  from  one  fixed  point  to  another  where  normal 
commercial  telephone  service  is  neither  available  nor  suitable.  This 
category  of  service  consists  primarily  of  the  Remote  Microwave  Links 
(RML)  and  the  UHF/VHF  links.  'Rie  RML  links  are  used  to  transmit  long- 
range  radar  video  signals  (in  either  analog  or  digital  form)  to  ARTCCs 
and  control  towers  from  their  respective  radars.  The  UHF/VHF  links 
are  used  primarily  to  transfer  voice  on  low-speed  data  channels  a  short 
distance  where  commercial  telephone  service  is  not  available.  A  typical 
example  is  the  use  of  a  UHF/VHF  link  to  connect  a  remote  weather  monitoring 
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station  to  the  nearest  telephone  service  or  to  the  nearest  FAA 
facility.  Both  the  RMLs  and  the  UHF/VHF  links  are  limited  to  line-of- 
sight  transmission.  There  is  also  a  smaller  number  of  tropospheric 
scatter  (TROPO)  radio  facilities  used  to  transfer  information  beyond 
the  horizon.  These  facilities  are  used  primarily  in  locations  out¬ 
side  the  continental  United  States. 

Each  Air  Route  Traffic  Control  Center  (ARTCC)  is  served  by  as  many 
as  eight  Air  Route  Surveillance  Radars  (ARSR)  geographically  dispersed 
throughout  the  ARTCC  area  in  such  a  way  that  almost  complete  radar 
coverage  is  possible.  The  Remote  Microwave  Links  (RMLs)  relay  the 
wideband  radar  video  signals  from  these  widely  dispersed  ARSR  sites  to 
the  ARTCC,  where  it  is  processed  and  displayed  for  the  traffic  controller. 
Generally,  these  ARSR  sites  are  so  far  from  the  ARTCC  that  ten  or  more 
microwave  relay  stations  (or  hops)  are  used  in  tandem.  With  the  advent 
of  NAS  Stage  A  automation,  radar  video  signals  are  now  digitized  at 
the  ARSR  site  before  transmission,  but  the  RML  system  is  still  used 
for  transmission  of  the  analog  radar  video  as  a  backup  in  case  of 
failure  of  the  digital  system.  The  digitized  radar  video  is  also  sent 
over  commercial  telephone  company  transmission  systems.  1%e  RML  system 
is  physically  implemented  with  S-band  microwave  radio,  which  is  frequency- 
modulated  (FM)  to  carry  the  required  information.  The  UHF/VHF  remote 
links  are  used  primarily  to  carry  a  small  number  of  discrete  voice  or 
data  channels  where  commercial  telephone  service  is  either  not  available 
or  suitable.  These  links  are  primarily  implemented  by  combining  the 
AM,  PM,  or  FM  output  of  the  radios,  using  additional  modulation  in 
any  multiplixing  equipment  that  is  required. 

.  Weather  Network 


The  Weather  Network  consists  primarily  of  a  series  of  leased  low- 
and  medium-speed  data  communications  lines  and  terminals  that  are  con¬ 
nected  by  one  large  store-and- forward  data  communications  computer 
located  at  the  Weather  Message  switching  Center  (WMSC)  in  Kansas  City, 
Missouri.  This  network  represents  the  combination  of  the  old  Service 
A,  C,  and  0  weather  networks.  The  Weather  Network  serves  to  collect 
and  distribute  weather  observations ,  forecasts ,  and  Notices  to  Airmen 
(NOTAMS)  to  FSSs ,  ARTCCs ,  airline  offices,  and  other  users. 

Most  of  the  terminals  of  the  Weather  Network  are  low-speed  Baudot 
teletypewriter  terminals,  although,  as  a  result  of  a  modernization  program, 
an  increasing  number  are  being  converted  to  medium-speed  ASCII  terminals . 
Virtually  all  of  the  data  lines  are  leased  from  commercial  common 
carriers.  The  WMSC  in  Kansas  City  is  a  Philips  DS714  data- communications 
switch  owned  and  operated  by  the  FAA. 

.  Service  B  Network 


The  Service  B  Network  comprises  a  group  of  area  and  nationwide 
sub-networks  that  are  used  for  a  variety  of  record-communications  functions, 
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both  operational  and  administrative:  (1)  the  Area  B  Data  Interchange 
System  (BDIS) ,  (2)  the  Center  B  network,  and  (3)  the  Utility  B  network. 
Each  is  a  polled  network  devoted  to  a  specific  type  of  message  function 
in  the  general  category  of  flight  plans  or  information  related  to 
the  safe  and  expeditious  control  of  flight  movements.  These  three 
sub-networks  are  composed  of  leased  full-period,  low-,  medium-  and 
high-speed  data  circuits;  data  terminal  equipments,  most  of  which 
are  owned;  and  a  small  number  of  data-switching  centers,  which  are 
all  FAA-owned. 

The  Area  B  Data  Interchange  System  (BDIS)  consists  of  a  series  of 
low-speed  polled  networks,  each  serving  am  area  roughly  corresponding 
to  an  ARTCC  area  of  responsibility.  These  low-speed  networks  terminate 
at  FSSs,  control  towers,  amd  ARTCCs.  They  are  all  interconnected  to  a 
single  medium-speed  transcontinental  circuit  through  a  low-  to  medium- 
speed  reperforator  amd  switch.  Record  communications  cam  therefore 
flow  within  the  ARTCC  area  via  the  low- speed  sub-network  or  from  one 
ARTCC  area  to  amother  via  the  medium-speed  transcontinental  circuit. 

A  master  Area  B  Data  Interchamge  Network  controller  is  located  at  the 
National  Communications  Center  (NATCOM)  in  Kamsas  City. 

The  Center  B  network  is  a  low-speed  network  that  interconnects  all 
of  the  ARTCCs.  It  is  controlled  by  an  automatic  low-speed  switch  at 
the  NATCOM  switching  center. 

The  Utility  B  network  is  a  series  of  small  low-speed  sub-networks 
or  lines  that  connect  high-volume  military  or  commercial- carrier  users 
to  their  respective  ARTCCs.  These  independent  networks  are  used  to 
transmit  IFR  flight  plans  to  ARTCCs  for  insertion  into  the  Air 
Traffic  Control  (ATC)  system.  After  the  flight  plan  has  been  trans¬ 
mitted  to  the  associated  ARTCC,  it  is  disseminated  to  other  points  as 
necessary  via  other  record  communications  networks. 

.  Computer  B  Network 

The  Computer  B  Network  is  a  medium-speed  network  used  to  inter¬ 
connect  the  NAS  Stage  A  computers  at  the  ARTCCs,  the  Automated  Terminal 
Radar  System  (ARTS)  computers  at  the  terminals,  and  the  Flight  Data  Entry 
Printout  (FDEP)  data  terminals.  This  network  transfers  information 
between  NAS  Stage  A  computers  as  a  flight  progresses  from  one  ARTCC 
area  to  another,  and  between  the  enroute  computer  and  the  ARTS  computer 
as  an  aircraft  approaches  or  departs  the  terminal  phase  of  the  flight. 

It  is  also  used  to  transmit  flight-progress  strips  from  the  NAS  Stage 
A  computers  to  the  various  controllers  involved  in  handling  a  flight. 

This  transmission  is  effected  through  the  FDEP  data  terminals  located 
at  ARTCCs ,  terminal  control  locations ,  and  control  towers . 

.  National  Flight  Data  Center  (NFDC) 

The  NFDC,  located  at  FAA  Headquarter,  maintains  a  national  data 
base  for  domestic  and  international  Notices  to  Airmen  (NOTAMs).  This 
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NOTAM  data  base  is  part  of  the  National  Airspace  System  (NAS)  and 
utilizes  the  Weather  Network  for  dissemination  of  information  to  air 
traffic  facilities  and  other  operational  users.  The  NFDC  also  operates 
the  aeronautical  data  base  containing  information  on  the  status  of 
airports ,  ear  navigation  facilities ,  instrument  approach  procedures , 
and  other  data  utilized  by  conpanies  and  agencies  that  produce  aero¬ 
nautical  charts  and  air  navigation  publications.  Both  data  bases  are 
located  at  the  Aeronautical  Center  at  Oklahoma  City. 

.  The  Air  Traffic  Control  System  Command  Center  (ATCSCC) 

The  ATCSCC,  located  at  FAA  Headquarters,  was  designed  to  be  the 
overall  realtime  NAS  management  facility.  It  consists  of  several  com¬ 
ponent  facilities:  the  Central  Flow  control  Facility  (CFCF) ,  the 
Airport  Reservation  Office  (ARO) ,  the  Central  Altitude  Reservation 
Facility  (CARF) ,  and  the  Contingency  Command  Post  (CCP) .  The  CFCF 
utilizes  voice  and  data  circuits  to  major  elements  of  the  NAS  (e.g. , 
all  ARTCCs,  several  high  density  ATCTs)  in  order  to  regulate  air  traffic 
flow  throughout  the  NAS.  The  principal  basis  for  flow  control  is  a 
computer  data  base  containing  airline  schedules,  which  are  updated 
daily  and  then  combined  with  current  weather  data,  the  system  enables 
controllers  to  adjust  the  flow  of  scheduled  air  traffic  to  minimize 
time  and  fuel-consuming  delays.  The  ARO  allocates  the  air  traffic 
arrivals  and  departures  among  both  scheduled  and  unscheduled  aircraft 
operators  at  several  high  density  airports  in  order  to  minimize  airborne 
delays.  In  addition  to  the  use  of  Service  B  facilities,  the  ARO  utilizes 
foreign  exchange  (FX)  circuits  to  connect  system  elements.  The  CARF 
collects  data  on  military  aircraft  operations  to  preclude  conflict 
between  military  and  civil  aircraft.  Conmunications  primarily  are 
between  the  CARF  facility  and  DOD  components  over  the  DOD-operated 
Automatic  Voice  Network  (AUTOVON) .  The  CCP  is  collocated  with  the 
CFCF  and  is  used  to  manage  the  ATC  functions  associated  with  Presidential 
aircraft,  to  manage  catastrophic  events  within  the  enroute  portion  of 
the  ATC  system,  and  to  track  hijacked  aircraft.  The  CCP  utilizes  CFCF 
coranunications  systems  when  it  is  activated. 

Administrative  Networks 


Administrative  communications  networks  are  used  to  interconnect 
FAA  Headquarters,  regional  offices,  field  offices,  facilities,  and 
installations  and  to  connect  these  organizations  with  other  federal 
agencies  for  the  conduct  of  non-operational  business  activities.  The 
FAA  utilizes  the  Federal  Telecommunications  System  (FTS)  as  the  major 
source  of  this  communications  service.  The  FTS  is  managed  by  the  GSA 
and  provides  voice,  data,  and  facsimile  services  over  both  switched 
and  point-to-point  sub-networks.  Major  components  of  the  FTS  are  the 
inter-city  voice  network,  the  consolidated  local  telephone  service,  and 
the  Advanced  Record  System  (ARS) .  The  FAA  utilizes  both  the  inter¬ 
city  and  local  voice  network  but  uses  its  own  leased  Administrative 
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Data  Communi cations  Network  (ADCN)  rather  than  the  ARS.  in  areas 
where  FTS  telephone  service  is  not  available  and  cannot  be  furnished 
economically,  the  FAA  provides  administrative  communications  by  leasing 
equipment  and  circuits  directly  from  local  telephone  companies. 


2. 1.4. 2  FAA  AFTN  Operation 

As  discussed  earlier,  the  FAA  is  the  U.S.  entity  providing  AFTN 
services.  In  terms  of  the  potential  application  of  FAA  communications 
to  WCAN,  the  FAA's  AFTN  operation  is  of  key  interest.  Therefore,  for 
additional  details  and  characteristics  of  the  AFTN,  (e.g.  ownership, 
type  of  services,  geographic  coverage,  etc.)  refer  to  Section  2.1.1. 
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2.2  MARITIME  COMMUNICATIONS  SYSTEMS 


Today's  operators  of  ships  and  other  seagoing  vessels  employ  a  mix  of 
voice,  telgraphic,  teletypewriter,  data  and  facsimile  communications  ser¬ 
vices.  Of  key  interest  to  the  WCAN  effort  is  the  location  of  U.S.  and  NATO 
ally  commercial  flag  ships  during  voyages.  Figure  2-10  illustrates  the 
essential  U.S.  foreign  trade  routes  used  by  U.S.  and  NATO  ally  flag  vessels. 

A  complete  listing  of  all  ocean  trade  routes  is  on  file  at  ARINC  Research. 

In  addition,  the  Transportation  Systems  Center  (TSC)  of  the  Department  of 
Transportation  has  developed  a  Maritime  Dynamic  Traffic  Generator  to  predict 
oceanwide  ship  movements  by  week  through  5-degree  square  ocean  segments. 
Copies  of  these  TSC  documents  are  on  file  at  ARINC  Research. 

Until  recently,  maritime  communications  modes  were  limited  to  the  use  of 
medium- frequency  (MF) ,  high-frequency  (HF)  and  very  high  frequency  (VHF) 
radio.  Since  the  introduction  of  MARI SAT,  satellite  capabilities  have  ex¬ 
panded  the  range  of  options  available  for  ship-to-shore  communications.  The 
following  subsections  describe  the  MARISAT  maritime  satellite  system  and  the 
MF,  HF,  and  VHF  systems  used  by  operators  of  commercial  merchant  vessels  and 
private  fleets. 

2.2.1  MARISAT  Maritime  Satellite  System 

2. 2. 1.1  General  Description 

Ownership 

MARISAT  is  a  satellite-based  system  for  communications  between  shore 
points  and  ships  at  sea.  It  is  a  commercial  service  owned  and  operated  by 
COMSAT  General  Corporation.  Shipboard  terminals  may  be  bought  or  leased 
from  COMSAT  and  are  available  from  other  sources  (e.g. ,  RCA  Global  Communi¬ 
cations)  .  COMSAT  headquarters  are  located  at: 

COMSAT  General  Corporation 
950  L‘ Enfant  Plaza,  S.  W. 

Washington,  D.  C.  20024 

Type  of  Services 

MARISAT  provides  general,  distress  and  medical  emergency  communications 
capability  for  ships  at  sea.  It  also  provides  shore-to-ship  broadcasting  of 
news  (Western  union  News  Service;  Atlantic  and  Pacific  coverage  only).  The 
general  types  of  service  offered  through  MARISAT  are: 

.  Voice 

.  Data  (up  to  1200  and  2400  bps) 

.  Facsimile  (up  to  2400  bps) 

.  Telex/TWX  with  the  following  options: 

. .  On-demand  (store-and-forward  option  available) 

..  Format  conversion  (speed  and  protocol) 

. .  Mailed  Telex  message 
. .  Multiple-address/common  text 
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In  addition,  the  following  special  services  are  available: 


Distress  messages  —  voice  and  Telex 
Medico  (medical  emergency)  —  Telex  recommended 
Link  with  the  USCG  Automated  Mutual-Assistance 
Vessel  Rescue  (AMVER)  system  via  Telex 


The  MARISAT  terminal  contains  a  DISTRESS  button  for  use  in  emergency 
situations.  Use  of  this  feature  establishes  an  immediate  connection  with  a 
COMSAT  shore  station  and  then  to  the  appropriate  U.3.  Coast  Guard  Rescue 
Coordination  Center. 

The  AMVER  service  permits  MARISAT- equipped  ships  to  participate  in  the 
Coast  Guard  Automated  Mutual- Assistance  Vessel  Rescue  program.  This  system 
is  an  international  program  to  maintain  and  provide  information  on  merchant 
vessels  for  use  in  search  and  rescue  operations  at  sea.  The  AMVER  center  is 
located  at  Governors  Island,  New  York.  AMVER  is  available  for  Atlantic  and 
Pacific  coverage  only. 

Geographic  Coverage 

Figure  2-11  indicates  the  geographic  coverage  provided  by  MARISAT. 

As  illustrated,  MARISAT  provides  virtually  worldwide  coverage.  Exceptions 
are  the  polar  regions  and  a  strip  of  the  Pacific  Ocean  west  of  Central  and 
South  America  which  will  be  covered  when  the  satellites  are  repositioned  in 
1982.  As  indicated  in  Figure  2-11,  the  three  MARISAT  satellites  are  located 
in  geosynchronous  orbit  above  the  equator  at  longitude  15 °W  (Atlantic  Ocean 
coverage),  176. 5°E  (Pacific  Ocean  coverage)  and  73°E  (Indian  Ocean  coverage). 

System  Availability 

The  MARISAT  satellites  and  shore  stations  operate  continuously.  COMSAT 
General  recommends  that  shipboard  terminals  be  turned  on  at  all  times,  but 
this  is  under  the  control  of  the  individual  radio  operators  aboard  the  vessels. 

2. 2. 1.2  Terminal/Interface  Description 

Equipment  Type 

The  shipboard  terminal  consists  of  an  Operator's  Console  with  a  tele¬ 
typewriter,  telephone,  data  jack  and  associated  controls.  The  Telex  portion 
of  the  console  is  a  five- level,  automatic  send/receive  (ASR)  multicopy  tele¬ 
typewriter  with  a  tape  punch  and  tape  reader.  A  telephone  handset  provides 
voice  capability.  Two  equipment  jacks  are  provided  for  baseband  (300Hz  to 
3KHz)  connection  of  data  or  facsimile  equipment.  An  optional  accessory  to 
the  MARISAT  Operator's  Console  is  a  microprocessor-controlled  data  interface 
with  internal  memory  (IK  bytes  of  memory  is  standard;  additional  memory  may  be 
added) . 

Codas 

The  Telex  service  uses  standard  Baudot  code.  Data  transmission  over 
voice  channels  can  be  in  ASCII  or  other  codes. 


Speeds  and  Protocol 

The  Telex  service  transmits  at  the  standard  (CCITT  No.  2)  speed  of  66  wpm 
(50  baud).  Data  and  facsimile  transmission  is  limited  by  existing  terrestrial 
circuits  and  can  be  at  speeds  up  to  2400  bps  in  the  U.S.  and  1200  bps 
for  international  connections.  If  conditioned  dedicated  lines  are  connected 
to  the  MARI SAT  shore  stations,  the  data  rate  can  be  increased  to  4800  bps. 
Communication  at  speeds  up  to  240  Kbps  is  possible  in  the  ship-to-shore 
direction. 

The  message  protocols  for  MARI SAT  communications  are  described  below: 

.  Telex/TWX  -  After  completing  appropriate  console  switch  settings, 
the  REQUEST  CALL  key  is  pressed.  The  teletypewriter  turns  on  and 
prints  its  own  answerback,  then  the  COMSAT  General  identification, 
message  sequence  number,  month,  day,  time,  and  own  answerback.  Calls 
to  the  U.S.  or  Canada  are  preceded  by  appropriate  routing  number, 
the  called  party's  Telex  number  and  a  plus  (+)  sign.  International 
calls  are  preceded  by  the  appropriate  country  code,  the  called 
party's  Telex  number  and  a  plus  (+)  sign.  Upon  connection,  the 
terminal  prints  the  called  party's  answerback.  After  the  message 
text  is  transmitted,  an  upper-case  D  is  transmitted  to  receive  the 
called  party's  answerback  for  acknowledgement.  To  disconnect,  five 
periods  are  typed.  The  system  responds  with  date,  time,  and 
chargeable  minutes. 

.  Voice/Data/Facsimile  -  After  completing  appropriate  console  switch 
settings,  the  REQUEST  CALL  key  is  pressed.  When  an  intermittent 
audio  tone  is  received,  the  telephone  is  picked  up  and  the  MARI SAT 
operator  is  provided  with  the  following  information:  type  of  call, 
name  of  called  city  and  country,  called  number,  called  party's  name 
and  calling  party's  name.  Either  station-to-station  or  person-to- 
person  calls  can  be  made. 

.  Distress  Calls  Via  Telex  -  After  completing  appropriate  console 

switch  settings,  the  DISTRESS  BUTTON  is  pressed.  The  teletypewriter 
prints  its  own  answerback,  then  the  COMSAT  Gene rad.  identification, 
month,  day,  time  and  own  answerback.  The  Telex  number  for  the 
appropriate  Coast  Guard  Rescue  Coordination  Center  is  entered, 
followed  by  a  plus  (+)  3ign.  Upon  receipt  of  the  Coast  Guard 
answerback,  the  following  distress  information  is  typed  according 
to  ITU  Radio  Regulations : 

..  The  distress  signal  SOS,  SOS,  SOS 

..  The  name  or  other  identification  of  the  station  in  distress 
. .  Position  information 

. .  The  nature  of  the  distress  and  description  of  assistance  required 
. .  Other  appropriate  information 

.  Distress  Calls  via  Telephone  -  After  completing  appropriate  console 
switch  settings  (SOS  setting) ,  the  REQUEST  CALL  button  is  pressed. 

A  channel  is  assigned  immediately.  When  the  VOICE  light  flashes 
and  an  intermittent  tone  is  received,  the  telephone  is  picked  up 
and  the  MARISAT  operator  is  advised  that  a  distress  call  is  being 
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made.  Upon  connection  to  the  rescue  center,  the  following  distress 
information  is  provided  as  defined  in  the  ITU  Radio  Regulations: 

. .  The  distress  signal  MAYDAY 

. .  The  name  or  other  identification  of  the  station  in  distress 
. .  Position  information 

. .  The  nature  of  the  distress  and  description  of  assistance  re¬ 
quired 

. .  Other  appropriate  information 

It  should  be  noted  that  maritime  distress  calls  via  telephone  can 
only  be  made  through  MARI SAT. 

.  AMVER  Calls  via  Telex  -  After  completing  appropriate  console  switch 
settings,  the  REQUEST  CALL  button  is  pressed.  The  teletypewriter 
(TTY)  turns  on  and  prints  own  answerback,  the  COMSAT  General  identi¬ 
fication,  message  sequence  number,  month,  day,  time,  and  own  answer¬ 
back.  The  AMVER  code  (127594)  is  typed,  followed  by  a  plus  (+)  sign. 
Upon  connection,  the  terminal  prints  out  the  AMVER  answerback.  After 
the  message  text  is  transmitted,  an  upper-case  D  is  transmitted  to 
receive  the  AMVER  answerback.  To  disconnect,  five  periods  are 
typed  or  the  TTY  OFF  button  is  pressed. 

Terminal  Locations 

The  three  MARIS AT  shore  stations  are  located  at: 

.  Southbury,  Connecticut 

.  Santa  Paula,  California 

.  Yamaguchi,  Japan 

These  locations  are  shown  in  Figure  2-11.  The  two  U.S.  locations  are  owned 
and  operated  by  COMSAT  General.  The  shore  station  in  Japan  is  owned  and 
operated  by  Kokusai  Denshin  Denwa  Co. ,  Ltd. 

The  vessels  and  ocean  platforms  of  NATO  countries  which  are  equipped 
with  MARI  SAT  terminals  are  listed  in  Table  2-2.  It  should  be  noted  that 
additional  MARISAT  terminals  are  being  installed  periodically  and  also  that 
vessels  and  ocean  platforms  change  ownership  frequently.  Therefore,  Table 
2-2  represents  a  snapshot  of  installations  as  of  April  1980.  There  are  a 
total  of  236  MARISAT  terminal  installations.  Of  these,  66  are  onboard 
U.S. -flag  ships,  55  are  onboard  other  NATO-flag  ships,  and  another  24  are 
onboard  friendly  or  neutral-flag  ships  (Australia,  Japan,  Sweden,  Switzerland). 


2.2.2  Commercial/Private  Maritime  Radio  Systems 


2. 2. 2.1  Description 


The  law  requires  a  minimum  Safety  of  Life  at  Sea  (SOLAS)  communications 
capability  aboard  merchant  ships.  Each  ship  must  be  equipped  with  a  CW 
transmitter/receiver  which  operates  at  500kHz.  This  equipment  must  have  an 
automatic  alarm  to  alert  the  crew  to  emergency  traffic.  A  radio  officer 
must  stand  eight  hours'  watch  between  0900  and  2100  local  time.  It  is  also 
required  by  law  that  a  VHF  voice  transceiver  be  installed  on  the  bridge  of 
the  ship.  Beyond  these  requirements,  the  ship  operator  has  complete  discretion 
regarding  other  communications  equipments  aboard  the  vessel. 
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Table  2-2.  MARIS AT  EQUIPPED  VESSELS 


Name 

Answerback 

Type 

Customer 

COUNTRY  OF 

REGISTRY  BELGIUM 

Petrel 

ONPC  1546102 

Drill 

Total  Eastcan 

COUNTRY  OF 

REGISTRY  CANADA 

Canmar  Kigoriak 

DOME  1560401 

TUG/TKR/Ice  Breaker 

Dome  Petroleum 

J.E.  Jonsson 

VYXD  1560201 

Seismic 

Geophysical  Service 

John  A.  MacDonald 

CGBR  1560101 

Ice  Breaker 

Canadian  Dot 

Sedco  J 

VGB2  1560303 

Semi  Sub  Drill 

Chevron  US  Pet. 

COUNTRY  OF 

REGISTRY  DENMARK 

Anne  Bravo 

ANBR  1610301 

Research 

Western  Geophysical 

Boringia 

OXPF  2610103 

Cargo 

East  Asiatic  Co.  Ltd. 

Fionia 

OYYX  2610102 

Cargo 

East  Asiatic  Co.  Ltd. 

Kirsten  Bravo 

OWTI  1610202 

Seismic 

Amessen/Esso  Seismic 

M.T.  Panama 

OYDY  1610101 

Tanker 

East  Asiatic  Co.  Ltd. 

COUNTRY  OF 

REGISTRY  FRANCE 

Riv  Calypso 

FIRQ  110201 

Research 

The  Cousteau  Society 

ETPM  1601 

FNPU  1110101 

Pipelaying 

ETPM 

Pelican 

FNJF  1110202 

Drill 

Total  Eastcan 

COUNTRY  OF 

REGISTRY  GERMANY 

Europa 

DDQH  1120401 

Passenger 

Hapag  Lloyd  AG 

Eanse 

DEiE  1120173 

Multi-Purpose 

Chemikalien  Seetransport 

GMBH 

feteor 

DBBH  1220501 

Research 

German  Hydrografic  Inst. 

Rheinfels 

RHEI  1220201 

Container 

DDG  "Hansa" 

Trams vaal 

DJOT  1120174 

Container 

Korrespondentreeder  Gmbh  s 

CO. 

Table  2-2  Continued 


Answerback 

Type 

Customer 

COUNTRY  OF 

REGISTRY  GREECE 

SXLG  1133101 

Tanker 

Ceres  Hellenic 

SYJQ  2130201 

Cargo 

Nissho  Iwai/Good  Hope 

MOPA  1130203 

Cargo 

Nissho  Iwai/Good  Hope 

SYBO  2130102 

Cruise 

Karageorgis  Lines 

SXNU  2130202 

Cargo 

Nissho  Iwai/Good  Hope 

COUNTRY 

>F  REGISTRY  ITALY 

DFVL  1150103 

Research 

DFVLR 

IYUM  1150102 

Yacht 

Sunboat  Italians  Spa 

1BFR  2150201 

Tanker 

Nai  Navigazione  Alta 

Italia 

COUNTRY  OF  R 

iGISTRY  NETHERLANDS 

PJUJ  1300301 

Tanker 

Exxon  International 

PJTA  1750102 

Passenger 

Holland  America 

PJSU  1750101 

Passenger 

Holland  America 

’  REGISTRY  NORWAY 

LCHX  1310501 

Car  Carrier 

Leif  Hoegh  &  Co. 

Seismic 

NTA/GEO  AS 

Drill 

Total  Eastcan 

Cruise 

NTA/Royal  Viking  Lines 

Cruise 

NT  A/ Royal  Viking  Lines 

Cruise 

NTA/Royal  Viking  Lines 

LEPJ  1310303 

Drill  Platform 

Wilh.  Wilhelmsen 

LFAE  1310403 

Semi  Sub  Drill 

Tenneco  Oil 

COUNTR 

r  OF  REGISTRY  UK 

GOYX  1440502 

Container 

Seatrain  Lines ,  Inc . 

GOYY  1440503 

Container 

Sea train  Lines  Inc. 

'UUU  1440401 

Drill 

Satellite  Services/ODECO 

GNCH  1440103 

Cableship 

Cable  £  Wireless 

GUXZ  2440102 

Cable 

C  a  W  London 

Ice  Patrol 

Mod  (N) 

SOUS  1440504 

Container 

Seatrain  Lines 

GOUR  1440501 

Container 

Seatrain  Lines 

GQUB  1443701 

Yacht 

Khalida  Marine 

Table  2-2  Continued 


Name 

Answerback 

Type 

Customer 

COUNTRY  OF  1 

1EGISTRY  UK  (con't) 

MV  Kingnorth  Fisher 

GSVU  1443173 

Nuclear  Fuel  Carrier 

UK  Atomic  Energy  Conan. 

Mercury 

GJXH  2440101 

Cable 

C  s  W  London 

Offshore  Mercury 

G2QA  1443301 

Drill  Barge 

Tenneco  Oil  Co. 

Pacific  Fisher 

GUUR  1443174 

Carrier 

James  Fisher  s  Sons 

Pacific  Swan 

GYAB  1440303 

Carrier 

Pacific  Nuclear  Transport 

Prins  der  Nederlanden 

GYLM  2440601 

Dredge 

Bos  &  Kalis 

Queen  Elizabeth  2 

GBTT  2440301 

Passenger 

Cunard  Lines 

Rfa  Olmeda 

GPBE  1443201 

Tanker 

Government  of  UK 

Wild  Gannet 

GWAQ  2440202 

Cargo 

Penninsular  &  Oriental 

SS  Co. 

| 

8 

OF  REGISTRY  USA 

Aequinox 

CASH  1503215 

Utility 

Satellite  Serv.  Inc. 

Alaskan  Star 

KGPJ  1501577 

Semi  Sub  Drill 

North  Star  Drilling 

American  Sun 

WNEJ  1501670 

Tanker 

Sun  Transport  Co. 

American  Ace 

KFCV  1500101 

Container 

US  Lines 

ARCO  Anchorage 

WCIO  501104 

Tanker 

ARCO 

ARCO  Endeavor 

KALD  1501110 

Tanker 

ARCO 

ARCO  Fairbanks 

WGWB  1501103 

Tanker 

ARCO 

ARCO  Heritage 

KAHA  1501107 

Tanker 

ARCO 

ARCO  Enterprise 

KALC  1501113 

Tanker 

ARCO 

ARCO  Juneau 

KSBG  1501102 

Tanker 

ARCO 

ARCO  Prestige 

WKDU  1501111 

Tanker 

ARCO 

ARCO  Prudhoe  Bay 

KPFD  1501101 

Tanker 

ARCO 

ARCO  Sag  River 

WLDF  1501106 

Tanker 

ARCO 

Arctic  Seal 

WXTI  1503205 

Scientific  Explor. 

Geophysical  Service 

Atlantic  Seal 

SEAL  1503203 

Seismic 

Digicon 

Black  Seal 

KDLK  1503216 

Caribbean  Seal 

WZCS  1503207 

Geophysical  Survey 

Geophysical  Serv. 

Cecil  H.  Green 

KJWO  1503214 

Scientific  Explor. 

Geophysical  Serv. 

Crest 

WBGF  1501576 

Dredge 

Great  Lakes  Dredge 

Delta  Carl be 

WM1G  1500203 

Container 

Delta  SS  Lines 

Delta  Mar 

KICF  1501202 

Lash 

Delta  SS  Lines 

Diamond  M  Epoch 

WYQD  1501470 

Semi  Sub  Drill 

EXXON  USA 

Duchess  Diane 

MGNA  1501574 

Motor  Vessel 

Mangavox  Adv.  Prod.  Div. 

Dutch  Maid  11 

FISH  1501567 

Fishing  Vessel 

Kachemar  Seafood  Inc. 

El  Paso  Arzew 

EPAZ  1500403 

LNG  Tanker 

El  Paso  Marine 

El  Paso  Howard  Boyd  . 

EPHB  1500405 

LNG  Tanker 

El  Paso  Marine 

El  Paso  Southern 

EPSO  1500401 

LNG  Tanker 

El  Paso  Marine 

Glomar  Atlantic 

WSLF  1501304 

Drill 

Chevron  Overseas  Pet. 

Glomar  Coral  Seas 

KUBL  1501474 

Drill 

Exxon  USA 

Global  Grande  Isle 

Drill 

Gulf  Seal 

GULF  1503211 

Survey 

Digicon  Geophysical  Corp. 

Haggerty 

WPEH  1503213 

Scientific  Explor. 

Geophysical  Services 
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Table  2-2  Continued 


Name 

Answerback 

Type 

Customer 

COUNTRY  OF  R 

EGISTRY  USA  (con’t) 

Indian  Seal 

WZEK  1503212 

Seismic 

U.S.  Navy 

Java  Seal 

WYMB  1503206 

Survey 

Digicon 

L.B.  Meador 

KCSL  1502301 

Barge 

Brown  &  Root 

lash  Atlantico 

WEZU  1500201 

Container 

Prudential  Lines 

lash  Italia 

WJAJ  1500204 

Container 

Prudential  Lines 

Lash  Pacifico 

WIFE  1500202 

Container 

Prudential  Lines 

IMG  Aquarius 

WSKJ  1500702 

LNG  Tanker 

Energy  Transportation 

IMG  Aries 

KGBD  1500703 

LNG  Tanker 

Energy  Transportation 

IMG  Capricorn 

KHLN  1500704 

LNG  Tanker 

Energy  Transportation 

IMG  Gemini 

KHCF  1500705 

LNG  Tanker 

Energy  Transportation 

IMG  Leo 

WDZB  1500706 

LNG  Tanker 

Energy  Transportation 

IMG  Libra 

WDZG  1500707 

LNG  Tanker 

Energy  Transportation 

IMG  Taurus 

WDZX  1500710 

LNG  TANKER 

Energy  Transportation 

IMG  Virgo 

WDZX  1500711 

LNG  Tanker 

Energy  Transportation 

Mobil  Aero 

WLBY  1500601 

Tanker 

Mobil  Shipping  Co. 

Mr.  J. 

TSFD  1500504 

Seafood  Processor 

Triden  Seafood  Co. 

T.W.  Nelson 

MOBL  1500605 

Geophysical 

■Mobil  Explor.  &  Proc. 

Niobe 

KPKV  1501575 

Research 

Shell  Oil  Co. 

Northland 

MVNP  1501570 

Seafood  Processor 

Northland  Sea  Prod. 

Ocean  Victory 

TXTL  1500502 

Semi  Sub  Drill 

Texaco  Inc. 

Phaedra 

WPSH  1501573 

Seismic 

Shell  Oil  Co. 

Rowan  Alaska 

WRDC  1502205 

Drill  Platform 

Rowan  Companies 

Ron  Tappmeyer 

Drill  Platform 

Sedco  472 

KCVG  1501302 

Drill 

Sedco  Inc. 

Sedco  703 

GOIL  1501303 

Drill 

Gulf  Oil  (Ireland) Ltd. 

Sedco  709 

KBCG  1501571 

Semi  Sub  Drill 

Sedco  Inc. 

Staflo 

STAF  1503301 

Semi  Sub  Drill 

Sedco  Inc. 

Tasman  Seal 

WSTS  1503204 

Geo .  Survey 

Geophysical  Service 

Ttexico  Georgia 

WLDW  1502101 

Tanker 

Texaco 

TLger  Seal 

SDTS  1501566 

Research 

Delta  Exploration  Co. 

Western  Off  shore  IX 

WRSO  1500503 

Drill 

Lagoven  SA 

Zapata  Concorde 

Platform 

Zapata  Offshore  Co. 

Zapata  Lexington 

Platform 

Zapata  Offshore  Co. 

King  Oscar 

WYYC  1501201 

Consn.  Fishing  Boat 

Tuna  Fleet  Mgmt. 

Ownership 

Most  shipboard  equipment  is  either  owned  outright  by  the  ship  operator 
or  leased  from  a  commercial  company  which  supplies  an  interconnect  system. 

In  addition  to  the  MARISAT  system  owned  by  COMSAT  General  Corporation  (see 
Section  2.2.1),  the  principal  owners  of  ship-to-shore  communications  shore 
stations  are: 

.  ITT  World  Communications  Inc. 

67  Broad  Street 
New  York,  NY  10004 

.  North  American  Philips  Corporation 
Communications  Systems  Division 
31  McKee  Drive 
Mawah,  NJ  07430 

.  RCA  Global  Communications,  Inc. 

60  Broad  Street 
New  York,  NY  10004 

.  western  Union  International 
1  wui  Plaza 
New  York,  NY  10004 

Type  of  Services 

When  a  ship  is  within  line-of-sight  distance  of  a  harbor  or  other  ship, 
VHF  voice  communications  may  be  used.  This  mode  of  communication  is  basically 
local  and  used  to  support  harbor  operations.  The  principal  maritime  communi¬ 
cations  modes  (not  including  the  earlier  described  MARISAT  System)  at  sea  are: 

.  HF  Single-Sideband  (SSB)  voice 
HF  CW  (Morse  Code) 

.  HF  Simplex  Teleprinting  Over  Radio  (SITOR) 

.  HF  (SSB)  Telex 

.  MF  (500kHz)  emergency  CW 


Each  of  the  fir3t  four  of  these  ship-to-shore  communications  modes 
requires  intermediate  contact  with  a  common  carrier  such  as  those  four 
listed  previously  or,  in  the  case  of  countries  other  than  the  U.S.,  with 
the  Postal  Telegraph  and  Telephone  (PIT)  organization  in  order  for  a  ship 
to  establish  connection  with  an  inland  location.  In  the  case  of  SSB  voice 
communications,  contact  is  made  with  a  shore-based  station  which  patches 
the  radio  into  the  local  telephone  network.  In  the  HF  CW  mode,  communication 
is  between  the  shipboard  radio  operator  and  a  Morse  operator  at  a  shore 
station,  who  relays  the  information  by  telegram,  Telex  or  TWX.  For  HF 
Telex  or  SITOR  communications,  the  shore  station  punches  a  paper  tape  as 
the  message  is  received  and  feeds  this  tape  into  the  hinterland  Telex  net¬ 
work  when  the  connection  can  be  made.  Medium- frequency  (MF)  emergency 
messages  are  intercepted  by  all  shore  and  ship  stations  in  range  and  the 
information  is  relayed  by  other  communications  modes. 


The  services  described  above  are  used  by  commercial  merchant  fleets  and 
also  by  private  companies  who  operate  their  own  fleets.  The  equipment  aboard 
these  two  categories  of  vessels  is  generally  compatible  and  allows  communica¬ 
tion  between  vessels  and  ship-to-shore,  although  frequency  assignments  may 
differ. 


Geographic  Coverage 

These  commercial/private  services  provide  worldwide  coverage  either  by 
direct  communications  to  shore  stations  or  via  communications  with  other 
ships. 

System  Availability 

Virtually  all  of  these  commercial/private  maritime  services  operate 
continuously.  The  international  500kHz  emergency  frequency  is  guarded 
continuously  by  international  agreement.  As  mentioned  earlier,  individual 
ship  radio  operators  must  be  on  duty  for  an  eight-hour  duty  shift  during  the 
period  of  0900  to  2100  local  time. 

2. 2. 2. 2  Terminal/Interface  Description 

Equipment  Types 

The  voice  and  CW  equipment  aboard  ships  and  at  shore  stations  is 
manufactured  by  a  variety  of  international  vendors.  However,  there  are  a 
number  of  conventions  followed.  Communication  in  the  VHF  band  is 
generally  Frequency-Modulated  (FM) .  Voice  and  Telex  communications  in 
the  HF  band  are  mostly  single-sideband  (SSB) ,  although  some  Amplitude  Modu¬ 
lated  (AM)  equipment  is  still  in  use.  Equipment  used  for  Telex  and  TWX 
messages  is  all  compatible  for  international  communications.  SITOR  equipment 
complies  with  CCIR  Recommendation  476-1. 


Codes 


All  Telex/TWX  and  SITOR  equipment  uses  Baudot  code.  CW  communications 
use  Morse  code. 

Speeds  and  Protocols 

All  Telex/TWX  and  SITOR  communications  are  at  the  standard  speed  of 
66  wpm  (50  baud)  according  to  CCITT-2.  SITOR  equipment  provides  an  interface 
between  teletypewriter  and  radio  equipment  and  employs  Automatic  Request  for 
Repetition  (ARQ)  and  Forward  Error  Correction  (FEC)  modes  of  operation.  SITOR 
transmissions  are  blocked  into  27-bit  groups. 

Standard  international  Telex/TWX  procedures  are  followed  for  ship-to-shore 
communications  in  these  modes.  These  procedures  are: 

.  Communications  are  established  with  a  shore  station 

.  Marine  Telex  service  is  requested  and  the  ship  provides  its 
selective  call  number 
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.  Information  is  exchanged  between  the  ship  and  the  shore  station 
regarding  working  frequencies. 

.  The  ship's  equipment  is  set  to  the  call  sign  and  selective  call 

number  of  the  shore  station  and  the  established  working  frequencies. 

.  The  message  is  transmitted.  If  the  shore  number  to  which  the  ship 
wishes  to  be  connected  is  busy  or  does  not  answer,  the  message  can 
be  stored  on  paper  tape  for  later  forwarding. 

Terminal  Locations 


The  locations  of  shore  stations  for  commercial/private  marine  communi¬ 
cations  services  are  shown  in  Table  2-3.  The  table  also  indicates  which 
shore  stations  provide  marine  Telex  service.  There  are  over  650  vessels 
with  Telex  capability.  Of  these,  approximately  468  are  NATO-flag  vessels, 
including  43  of  U.S.  registry. 


2.3  U.S.  COAST  GUARD  COMMUNICATIONS  SYSTEMS 
2.3.1  General  Description 

Ownership 

The  U.S.  Coast  Guard  operates  HF,  VHF,  LF,  satellite  and  terrestrial 
telecommunications  systems  designed  to  provide  the  necessary  communications 
in  support  of  all  Coast  Guard  functions  and  to  provide  basic  maritime  tele¬ 
communications  networks  for  the  non-military  agencies  of  the  Federal  Government. 
Coast  Guard  communications  are  under  the  supervision  of: 

Commander  J.  Williams 

Chief ,  Telecommunications  Management  Division 

U.S.  Coast  Guard 

Code  G-OTM/74 

Trans  Point  Building 

2100  2nd  Street,  S.W. 

Washington,  D.  C.  20590 
(202)  426-1345 

Type  of  Services 

The  Coast  Guard  communications  subsystems  operate  in  voice,  data, 
teletypewriter  and  radio  telegraph  (Morse  code)  modes.  Responsibilities 
for  communications  functions  are  divided  into  long-range  radio  communica¬ 
tion,  short-range  radio  communication,  the  interconnecting  network  and 
telephone  services.  These  general  areas  are  discussed  below. 

.  Long-Range  Radio  Communications  -  This  network  is  divided  into 
two  systems :  one  in  the  Atlantic  area  and  one  in  the  Pacific 
area.  The  two  area  systems  provide  radio  telephony,  radio¬ 
telegraphy  (manual  Morse  and  direct  printing)  and  facsimile  modes 
for  ships  and  aircraft.  In  addition,  a  constant  guard  is  main¬ 
tained  on  the  500kHz  radiotelegraphy  distress  frequency. 
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Table  2-3.  LOCATIONS  OF  COMMERCIAL  MARITIME  SHORE  STATIONS 

Location  of  Shore  Station 

Call  Sign 

Telex 

Service 

Amagansett,  L.I.,  Mew  York 
Galveston,  Texas 
Los  Angeles,  California 
San  Francisco,  California 
Seattle,  Washington 
Manila,  Philippines 
Sydney,  Australia 
Bahrein,  Bahrein 
Oostende,  Belgium 
Bermuda 

Lyngby ,  Denmark 
Helsinki,  Finland 
St.  Lys,  France 
Nordeich,  Germany 
Athinai,  Greece 
Hong  Kong 
Monaco 

Scheveningen,  Netherlands 
Rogaland,  Norway 
Singapore 
Goteborg,  Sweden 
Bern ,  Switzerland 
Portishead,  United  Kingdom 
Bolinas ,  California 
Chatham,  Massachusetts 
Mobile,  Alabama 
San  Francisco,  California 
Latana  Rio,  Florida 
Port  Arthur,  Texas 
Baltimore,  Maryland 
Tampa,  Florida 
Halifax,  Nova  Scotia 


WSL 

KLC 

KOK 

KFS 

KLB 

DZG 

VIS 

A9M 

OST 

VRT 

oxz 

OHG 

FFL 

DAF 

SVA 

VPS 

3AE/3AF 

PCH 

LGB 

9VG 

SAG 

HEB 

GKA 

KPH 

WCC 

WLO 

KPH 

WOR 

WPA 

WMH 

WPD 

N/A 


Location  of  Shore  Station 


Curacao,  Venezuela 
Leningrad ,  USSR 
Gdynia ,  Poland 
Rome ,  Italy 

Pozuela  del  Ray,  Spain 
Dumai ,  Indonesia 
Ambon,  Indonesia 
J aik  art  a,  Indonesia 
Surbaga,  Indonesia 
Wellington,  Australia 
Belawan,  Australia 


.  Short-Range  Radio  Communications  -  This  network  is  oriented  toward 
control  of  Coast  Guard  aircraft,  boats,  groups,  stations,  vessel 
traffic  control  systems,  and  marine  safety  offices  operating  near 
the  coasts.  Medium  frequency  (MF)  and  very-high  frequency  ( VHF-FM) 
radio  telephony  distress  frequencies  are  constantly  monitored. 
Citizens'  Band  Channel  9  (the  designated  emergency  channel)  is  also 
monitored. 

.  Interconnecting  Telecommunications  Network  -  The  telecommuni cat ions 
network  is  composed  of  the  following  elements: 

..  Leased  point-to-point  and  multipoint  teletype  grade  (100  wpm) 
circuits 

..  AUTODIN  is  provided  to  the  Coast  Guard  via  Commander,  Naval 
Telecommunications  Command 

. .  Commercial  Telex  is  used  at  all  district  offices  and  provides 
50  bps  switched  service  to  all  other  Telex  users 

. .  Specialized  switching/conversion  nodes  are  located  in  district 
offices  and  Coast  Guard  Headquarters.  These  nodes  link  the 
leased,  AUTODIN,  and  commercial  networks 

.  Telephone  Service  -  The  voice  communications  system  is  used  to 
pass  information  in  a  non-record  manner.  Digital  data  can  be 
transmitted  at  speeds  up  to  4800  bps.  The  Coast  Guard  uses  three 
distinct  telephone  networks: 

. .  Public  Switched  Network 

..  Federal  Telecommunications  System  (FTS) 

. .  AUTOVON  -  for  communications  with  Department  of  Defense 
agencies  only 

Geographic  Coverage 

The  basic  radio  communications  system  of  the  U.S.  Coast  Guard  provides 
coverage  within  approximately  300  miles  of  both  continental  U.S.  coasts  and 
around  Alaska,  Hawaii  and  Guam.  These  stations  are  interconnected  by 
terrestrial  circuits  which  provide  complete  CONUS  coverage,  including  inter¬ 
connections  with  AUTODIN. 

System  Availability 

The  Coast  Guard  communications  system  generally  operates  continuously. 
Some  guard  bands  are  monitored  only  during  prescribed  hours,  however. 

2.3.2  Terminal/Interface  Description 

Equipment  Type 

In  addition  to  telephone  and  radio  voice  equipment,  the  Coast  Guard 
system  uses  standard  radio  teletype.  Simplex  Teleprinting  Over  Radio  (SITOR) , 
and  AUTODIN  terminals.  The  Coast  Guard  is  in  the  process  of  upgrading  most 
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of  its  existing  AUTODIN  service  from  Mode  V  (controlled  character  asynchronous) 
to  Mode  X  (synchronous  character) .  The  SITOR  equipment  provides  an  interface 
between  teleprinter  and  radio  equipment  and  is  designed  to  protect  against 
errors  caused  by  poor  propagation  conditions,  fading,  noise  or  other  inter¬ 
ference. 

Teletypewriter  equipment  consists  largely  of  Teletype  Corporation 
Model  28  units  in  various  configurations.  Some  of  the  more  modem  communi¬ 
cations  stations  employ  Model  37  equipment.  Commercial  Telex  and  TWX  cir¬ 
cuits  are  terminated  by  Model  32  and  Model  33  machines,  respectively.  The 
Model  32  teletypewriters  are  used  only  in  the  Automatic  Send/Receive  (ASR) 
with  Keyboard  and  Tape  Punch  configuration.  Other  equipment  includes: 

.  On-line  cryptographic  equipments  KG-13,  K-26,  and  KW-7 

.  Message  Header  Generators  -  limited  number  of  centers,  but 
deployment  is  expanding 

.  Optical  scanner  -  used  at  Headquarters  for  processing  of 
outgoing  messages 

Each  district  communications  center  is  equipped  with  a  Semi-Automated 
Message  Processing  System  (SAMPS)  to  provide: 

.  Interface  with  commercial  Telex 

.  Interface  between  the  message  record  network  and  the  data 
communications  network 

.  Speed  and  code  conversion  to  permit  networking  of  incompatible 
telecommunications  and  data  terminals 

Codes 


Existing  teletypewriter  equipment  uses  Baudot  code.  However,  replace¬ 
ment  equipment  will  use  ASCII  code. 

Speeds  and  Protocols 

The  Model  28  equipments  operate  at  100  wpm  (75  Baud) .  Model  33  equip¬ 
ment  on  TWX  also  operates  at  100  wpm.  Model  32  equipment  on  Telex  operates 
at  66  wpm.  The  record  communications  follow  standard  Telex,  TWX  or  AUTODIN 
protocols  relative  to  message  heading,  message  ending,  routing  codes,  etc. 
Some  locations  are  equipped  with  automated  message  header  and  generator 
equipment. 

Terminal  Locations 


The  major  Coast  Guard  HF  Communications/Radio  Stations  (and  their  AUTODIN 
connections)  are  shown  in  Figure  2-12.  As  indicated,  these  facilities  are 
located  at: 


Boston ,  Massachusetts 
Portsmouth,  Virginia 
Miami,  Florida 
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.  San  Juan,  Puerto  Rico 

.  San  Francisco,  California 

.  Honolulu,  Hawaii 
.  Kodiak,  Alaska 
.  Guam 

The  locations,  call  signs,  working  frequencies  and  guard  bands  for 
the  Coast  Guard  Atlantic  and  Pacific  radio  coverage  is  shown  in  Tables  2-4 
and  2-5  respectively. 

The  Coast  Guard  has  AUTODIN  terminals  at  the  following  locations : 

.  Boston,  Massachusetts  (CCGD  1) 

.  St.  Louis,  Missouri  (CCGD  2) 

New  York,  New  York  (CCGD  3) 

.  Portsmouth,  Virginia  (CCGD  5) 

.  Miami,  Florida  (CCGD  7) 

.  New  Orleans,  Louisiana  (CCGD  8) 

.  Cleveland,  Ohio  (CCGD  9) 

.  Long  Beach,  California  (CCGD  11) 

.  San  Francisco,  California  (CCGD  12) 

.  Seattle,  Washington  (CCGD  13) 

.  Honolulu,  Hawaii  (CCGD  14) 

.  Juneau,  Alaska  (CCGD  17) 

.  Washington,  D.  C.  (Commandant  Coast  Guard) 

.  Elizabeth  City,  N.  C. (Air  Station) 

.  Baltimore,  Maryland  (Group) 

.  Kodiak,  Alaska  (Comm.  Station) 

.  Guam  (Radio  Station) 

The  locations  that  are  serviced  by  the  Naval  Communications  Processing 
and  Routing  System  (NAVCOMPARS)  are: 

.  Guam 

.  Portsmouth,  Virginia 

.  San  Francisco,  California 

.  Honolulu,  Hawaii 

The  locations  that  have  Remote  Information  Exchange  Terminal  (RIXT) 
services  of  AUTODIN  are : 

.  New  Orleans,  Louisiana 

.  Seattle,  Washington 

.  Honolulu,  Hawaii 

.  Washington,  D.  C. 


2.4  OFFSHORE  PETROLEUM  INDUSTRY  COMMUNICATIONS  SYSTEMS 
2.4.1  General  Description 
Ownership 

Due  to  the  highly  competitive  nature  of  the  offshore  petroleum  industry, 
communications  are  not  shared  as  they  are  in  other  industries  such  as 
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TABLE  2-4.  USCG  ATLANTIC  COMMUNICATIONS  CENTERS 


500  kHz 
2030  kHz 
2102  kHz 


fcORKING 

FREQUENCY 


c*u 

LOT AT! OK 

pan 

PCM 

NETHERLANDS 

ScA*v«iunq«n 

*  454 

kHz 

500 

kHz 

2030 

kHz 

2102 

kHz 

2520 

kHz 

4075.4 

kHz 

4125 

kHz® 

4203.1 

kHz 

4215.5 

kHz* 

1272.5 

kHz 

8257 

kHz* 

12367.2 

kHz 

12  392 

kHz* 

16568.5 

kHz 

16522 

kHz* 

22012.4 

kHz 

22042 

kHz* 

4 

NHz 

• 

MHz 

12 

MHZ 

16 

MHz 

22 

MHz 

LGE 

LGV 

OCEAN  STATION  SHIPS 

C7L 

57*-00*N  20 *-00 ' W 

C7M 

66  *-00*N  02#-00*E 

C7* 

47*-00‘N  17  *-00  *W 

NORTHWESTERN  NORTH  ATLANTIC 

VflRMNC 

FktcUfcVCY 
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TABLE  2-4.  USCG  ATLANTIC  COMMUNICATIONS  CENTERS  (continued) 


MYRA  INC 
FRf.omCY 


MOWING 

FREQUENCY 


ATLANTIC/CARIBBEAN  (C#n't| 


1^04  FtclMCO 

LPL 

LPD6I 

LPD06 

LPD48 

LR044 

LPD91 

LOG 


tin  I  st.  Ceorqa 


OTHER  ATLANTIC 


Gothenburg. 

Sweden 


GREAT  BRITAIN 


Portishead.  U.K. 
Hick.  U.K. 
Stonehaven,  U.K. 
Cullercoete,  U.K. 
Hurtoer.  U.K. 

Northf oreland,  U.K 
Niton.  U.K. 
Landsend.  U.K. 
Ilfracombe,  U.K. 

Anglesey,  U.K. 
Portpatrick,  U.K. 
Oben.  U.K. 


lynfby ,  Oeiewk 


500  kHs 

500  kHt 

444.5  kHt 

2112  KHS 

2112  kHt 

4  MHt 

4248  kHt 

B  MKt 

1  MHt 

12  MHt 

IB44  kHt 
129 Bt . 5  kHt 

IB  NHS 
22  MNt 

IB  MHt 

in>*s  »  tHa 

20  520  fctis 

1 7445  kHt 
19441  kHt 

500  KHS 

500  kHt 

474  kHt 

2112  KHS 

2102  kHt 

2112  kHt 

156-1  MHt 

15B.0  MKt 

154.5  MHt 
154.4  MHt 

4  MHt 

4  MHt 

4)42  kHt* 
4)50  kHt* 

B  MHt 

B  MHt 

4)45  kHte 
4420  kHt* 

a  mhs 

1  MHt 

1615  kHtd 

12  MHt 

12  MHt 

12760  kHt* 
12741  kHt* 

14  MHt 

IB  MHt 

17105  kHt* 

22  MHZ 

22  MHt 

22525  kM*b 

4  MHz 

4  MHt 

4262  kHt 

6  MHt 

6  MHr 

6)72.5  kHt 

1  "Hr 

1  MHt 

1491  kHt 

1  MUt 

8  MHt 

9646  kHz 

12  MHz 

12  MHt 

12110  5  kH  z 

12  MHt 

12  MHt 

12755.5  kHt, 

14  "Hi 

lb  “H* 

17079.4  kHt 

22  “Hi 

22  MHt 

2241)  kHt 

25  Milt 

25  *Ht 

2546  1  kMt 

Frequencies  end  nines  in 
accordance  with  I.T.U.  LIST  or 
COAST  STATIONS  -  LIST  IV 


Frequencies  and  tines  in 
accordance  with  I.T.U.  LIST  OF 
COAST  STATION*  -  LIST  IV 


New  Frequency  Nana  The  U.S  Coast  Guard  is  adopting 
a  new  frequency  idontlf icaeion  which  will  Include  all 
AMVER  frequency  fast  lies.  The  new  Identification  is 
Co  he  known  as  Contact:  And  Lons -ranee  Liaison  (CALL) 
frequencies.  CALl  sre  hfs  providing  radio  contact  and 
long-range  comun  vest  ions  between  vessels  end  U  S 
Coase  Cuard  Radio  Stations  for  the  purposes  of  AtfVER 
messages,  nsvigaeionsl  sefsty.  distress,  medical  or 
other  non-public  correspondence  sassages 


.OTLS  TO  ATU..T1C  ANVVJ  XiHUBlCATlO  .S 


i)  loos  -  0*00  cm. 

9)  loOO  •  u600  5Wf . 

10)  0t.C0  -  200G  GHT. 

m  CtiCd  -  liiO  G*T. 

k  On  request  sna  in  erSer  to  answer  ships  uiins  aasmm 
frequencies . 

b)  Available  wnen  neeeseary. 

c)  winter  nl«ht  servtee. 

J)  Replace#  the  1« '60  k*x  frequency  when  tble  is  used  ti>r  ether 
eervicee.  end  on  request, 

e)  Continuous.  When  used  for  other  services  It  le  replaces  by 

or  i2Tbl  sHt. 

f)  Contlnuuus.Sur  ins  the  icnt  see son,  4s ft  lee  4  urine  me  sinter. 


TABLE  2-5 .  USCG  PACIFIC  COMMUNICATIONS  CENTERS 


r  ptkcin 


CANADA1 

VAJ  Prince  Rupert.  a.c 
VAft  Bull  Harbor,  B.C. 
VAE  Torino  B.C. 

VAX  Victoria,  B.C. 

VAI  Vancouver.  B.C. 


I  OCCAM  STATION  SHIP 
50*-Q0 ' M  145*-0Q ' W 


UNITED  STATES 


SEE  OPPOSITE  PAGE 


NORTHWEST  PACIFIC 


HO)l 

Kaqoahiaui 


UNITED  STATES 
SEE  OPPOSITE  PACE 


AUSTRALIA 

lyeney 


900  kHa 
2112  kMj 
900  kHa 
21(2  kHC 
500  kHa 
21(2  kHa 
900  kHa 
21(2  kHa 
500  kHa 
2112  kHa 
4  Mia 
4  KM* 
(  KHa 
l*  MM 
IS  KHa 


900  kHa 
2112  kKi 


900  kHa 
2112  kna 
500  kHa 
21(2  kHa 
500  kHa 
21(2  kHa 
500  kHa 
21B2  kHa 
900  kHa 
2112  kHa 
4  KHa 
4  MM  I 
(  KHI 
12  KHI 
IS  KHI 


500  kHa 
2112  kHa 


HORSING 

FREQUENCY 


420  kHa 
IS 30  kHa 
414  kHa 
IS  30  kHa 
47|  kHa 
IS 30  kHa 
4  30  kHa 
If  30  kHa 
420  kHa 
1630  kHa 
4235  kHa 
6351.5  kHa 
8453  kHa 
12(76  kHg 
17175.2  kHa 


4(0  kHa 
IS 30  kHa 


2112  kHa 
4125  Ml 


900  kHa  440,471, 

512  kKs 

21(2  kHa  2201  kHz 
4125  kHa  4420.7  kHa 


14  Mtt  4245  kHa 

Cha  5 , S , 1 7 

f 2 15. S  kHa  4512 • S  kHa 


MUTES  TO  PACiriC  ANVER  COMMUNICATIONS  CHART: 

•  12000-0400  GMT,  1  Nav-15  Smi  continuous  at  other  tinea, 

DKeeeeeee  forwarded  vie  any  Peel fie  Canadian  teat ion  tnould  be  ad- 

draaaed  to  ANVER  VANCOUVER  to  enaure  no  charge  aoplied  in  delivery 
IlConttnuoM  watch  ia  alao  kept  on  the  HP  apecial  root  freouenciee 
4279.75,  (373,  12559.5,  14744  and  22242.5  kMt  with  calls  being 
answered  by  appropriate  working  froouoncy. 

3) Watch  1100-2100  CUT. 

41 Watcft  0400-3200  GKT. 

5)  Watch  2200-0(00  GUT. 

6 )  Watch  0040-59  and  0940-59  cut. 

7)  watch  0040-95  and  2140-95  GMT. 

•  ) watch  0400-2000  GMT;  l  May- 19  Sept  other  tinea  upon  reeuoat. 

* I  Avail able  upon  rsguest. 

■(Match  0000-1400  GMT. 

«>waeeh  2100-1100  GMT. 

• (Match  0000-1400  GMT. 

DMateh  0200- 1000 *GMT. 


NORKINC 

FREQUENCY 


4444 

kHa  j 

1521 

kHa  j 

(452 

kHa  i 

j 

12952.5 

kHa 

12979.5 

kHtl 

17141. J 

kHa 

17194.4 

kHa 

22474 

kHa  | 

4(4,512 

kHa  1 

2201 

kHa 

4428.7 

kHa  | 

6512.4 

kHa  1 

4597 

kHtl 

12994 

kHa 

16947.4 

kHa  j 

22315.5 

kHa  | 

4(7.5 

kMt 

2207 

kHa 

414'. 6 

kHa 

515 

k*> 

2423 

kHa 

4141.6 

hKt 

4277 

kHa 

6193.5 

kHa 

(604 

kN* 

12740 

VHa 

17170.4 

kHa 

22*3  3 

kHa 

417.5 

kHa 

2153 

kHr 

4143.6 

kM* 

2104 

kHa 

518 

kHa 

2111 

kHa 

9690 

kHa 

12700 

kHa 

4)2 

kHa 

26  20 

kMt 

1744 

kHa 

4,'  kHa 
5475  kMt 
*)6l  kHf 
l!M  kHa 
12071.5  kHa 


4(3  kHa 
6441  kHf 
ISM  kHa 
12((2  kMt 
17176  kMt 
22504  kHa 


PA*  eeaepie*  **••(» 
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TABLE  2-5.  USCG  PACIFIC  COMMUNICATIONS  CENTERS  (continued) 


WORK  INC 
FREQUENCY 


ECUADOR 
HOC*  Guayaquil 


CSV  I  Valparaiso 


CBA  I  Ancofasca 


500  kHS 

500  kHt 

4  MHz 

4 TO  kHt 
4222  kHs 

•  MHs 

8  MHS 

8614  kHz 

12  MHz 

14  MHz 

12  MHS 

12112  kHs 
17136.8  kHs 

500  kHS 
2112  kHz 

500  kHs 

449  kHS 
2112  kHs 

a  mh« 

1  MHS 

1476  kHs 

12  MHS 

12  MKl 

127U  kHs 

16  MHZ 

16  MHS 

16941  kH- 

500  kHt 

4  Ws 

12  MHz 

16  MMl 

22  ’Sir 

500  kHs 

8  MHz 

1 

1430/664. J  kHs 
4349  kHs 

04  70  kHz 
121714  kHz 
16945  kHz 
22473  kHz 

500  kHs 

500  kHs 

418. 5  kHz 
447/403  k.iz 

WORKING 

FREQUENCY 


500  kNi  I  500  Am  44C/410  AN| 

2 '87  AN*  1  J l82  ahi  2470  AMi 

CAll INC  FREQUENCIES 
(Chennai*  5-6-lt) 

16  mmiI  4)1). 0  AMs 

8  «n*|  8574  0  utt 

j  16680.9  AM! 

direct  minting  raoioteletyfe 

ULCAU  1.01094 
(Mlifntd  Frequency  Sno«n) 


835)  5  AMi 
12501.0  AMI 
14670.0  AHf 
22202.0  ami 
25065  6  ami 


-A  176.0  ami 
4246.0  ami 
8)53  A  ami 
12501 .0  ANI 
14670  0  ami 
22202.0  ami 


4)55-5  AM! 
6S0A.0  AN! 
87U  S  AM! 
1)081  0  A MI 

17207.0  AM! 
22S 7 <  0  AN! 
25)80.0  AM! 


SSI  VOICE  FREQUENCIES 
(Carrier  Frequency  Shown) 


41)4. J  AMi 
6200.0  AM! 
8241  5  ami 
12)42.4  AN! 


41)4.)  AM! 
4200  0  AMI 
8241.5  AMI 
12)42.4  AN! 


4420.7  AM! 
4504  4  AMi 
8765.4  ami 
<)>>)  7  AM! 1 


CALLING  FREQUENCIES 
(Channel*  5-4*11) 

I  "Mi  j  8  MNij 

Sit  VOICE  FRIQUf NC l€S 
ICarr.fr  frequency  Shown) 
4200  0  ami  I  6200.0  AMli 


SSI  VOICE  FREQUENCIES 
(Carrier  Frequency  Shown) 

41)4.)  AM!  I  |  4411.7  AM* 

4200.0  Ami  4200. 0  ami  I  6504.4  AMr 


CALL  IRC  FREQUENCIES 
(Channel*  5*4-11) 

8  MM 1 1  I  MM 1 1  8450  0  ANI 

12  NNl |  12  NHt  j  12119. 5  AM* 

(Channel*  )*4| . 

22  MH!|  J  224H  .0  AM* 

SSI  VOICE  FREQUENCIES 
(Carrier  Frequency  Shown) 

41)4.)  AM!(  61)4.)  AMI  I  4411.7  AN! 

4200.0  ami I  6200  0  AMi J  4504  4  AN! 

0241  $  AMt I  8241  s  AMI j  1745  4  ami 


SSI  VOICE  FREQUENCIES 
(Carrier  Frequency  Shown) 

I  4200.0  AM| |  4504.4  AMt 

12)41.4  AMt]  I  l)H). 2  AN! 


aviation  and  maritime.  Each  corporation  involved  in  exploration  and  production 
has  its  own,  separate  communications  system.  The  exploration  and  production 
companies  contract  with  the  drilling  companies  to  drill  exploration  and 
production  wells.  Appendix  D  lists  the  major  U.S.  petroleum  and  gas  explora¬ 
tion  and  production  companies  together  with  major  U.S.  companies  specializing 
in  drilling  operations. 

All  seismic  vessels  and  drill  ships  are  maritime  flag  vessels  and  as 
such  are  equipped  with  HF  radio  as  described  earlier  in  Section  2.2.2.  In  addition 
to  HF  communications,  a  number  of  the  drill  ships,  seismic  vessels  and  the 
fixed  platforms  are  equipped  with  MARI SAT  terminals  and  are  included  in  the 
MARISAT  vessel  list  presented  earlier  in  Table  2-2.  The  fixed  production 
platforms  are  generally  equipped  with  HF  radio  and,  dependent  upon  their 
location  and  proximity  to  other  platforms  and  the  shore,  they  may  also  be 
equipped  with  MARISAT,  VHF,  or  microwave.  Fixed  production  platforms  within 
the  continental  limits  of  a  foreign  country  are  generally  restricted  to 
transmission  via  that  country’s  government -controlled  communication  carrier. 


Typically,  administrative,  exploration  and  production  information  is 
transmitted  from  the  vessels  and  platforms  to  U.S.  corporate  headquarters 
located  primarily  in  Chicago,  IL,  Houston,  TX,  Los  Angeles,  CA,  New  York,  NY, 
San  Francisco,  CA,  and  Tulsa,  OK. 

Type  of  Services 

The  telecommunications  services  utilized  by  the  U.S.  offshore  operations 
include  the  following: 

.  Voice 

.  Data 

.  Facsimile  (e.g..  Seismic  profiles  and  weather) 

.  Telex  and  TWX 

.  Special  services  for  MARISAT  equipped  operations  (see  Section  2.2.1) 

Geographic  Coverage 

Figure  2-13  indicates  the  principal  areas  of  exploration  and  production 
activity  of  U.S.  owned  off-shore  interests.  Vessels  in  transit  between  these 
sites  and  the  United  States  normally  transit  the  appropriate  trade  routes 
shown  earlier  in  Figure  2-10. 

System  Availability 

Considering  the  heterogeneous  nature  of  communications  in  the  offshore 
oil  industry,  system  availability  will  vary  from  full  time  to  part  time 
operation  depending  on  the  company.  Our  preliminary  survey  indicated  that 
during  unattended  periods  in  the  various  corporate  communications  centers, 
hard  copy  transmissions  are  received  for  later  action. 


o 


2.4.2  Terminal/Interface  Description 

Equipment  Type 

A  wide  range  of  terminals  are  used  in  the  U.S.  offshore  petroleum 
industry  depending  upon  the  particular  service  requirements  of  each  company. 
These  terminal  types  include  teletypewriters,  facsimile  and  data  equipment. 

Codes 

For  the  industry's  record  and  data  transmission,  codes  include  Inter¬ 
national  Telex,  Baudot  and  ASCII. 

Speeds  and  Protocols 

Transmission  speeds  vary  from  50  baud  to  2400  bps  depending  upon  the 
particular  equipment  utilized.  System  protocols  vary  considerably  between 
companies  for  their  private  services  but  do  include  international  Telex  and 
other  commercial  system  protocols. 

Terminal  Locations 


Figure  2-13  provides  an  indication  of  the  locations  of  major  U.S. 
offshore  petroleum  operations  and  the  cities  housing  their  corporate  head¬ 
quarters.  As  indicated  earlier,  terminal  locations  are  in  the  principal 
areas  of  activity  and  the  corporate  centers  (refer  to  Figure  2-13) . 


2.5  NATO  COMMUNICATIONS  SYSTEMS 

Most  NATO  communications  systems  can  be  currently  characterized  as 
manual,  dedicated  point-to-point  analog  circuits  in  a  "hierarchical  command- 
oriented  configuration".  It  has  been  determined  that  these  systems  do  not 
meet  the  command  and  control  requirements  of  either  NATO' s  military  or 
political  users.  This  deficiency  has  led  to  the  development  of  the  NATO 
Integrated  Communications  System  (NICS) ,  one  of  NATO's  highest  priority 
efforts  to  solve  its  current  communications  problems.  The  NICS  will  replace 
or  absorb  most  of  the  existing  NATO  dedicated  communications  networks.  As 
a  viable,  rapid,  secure,  flexible,  and  survivable  integrated  system,  it  is 
being  implemented  today  under  the  control  of  a  unique,  independent  NATO 
organization  formed  in  1971:  the  NATO  Integrated  Communications  System 
Management  Agency  (NICSMA). 

2.5.1  General  Description 

2. 5. 1.1  The  NICS  Concept 

In  terms  of  today's  system,  communications  growth  in  the  NATO  environ¬ 
ment  has  followed  a  classical  evolutionary  path.  Voice  and  telegraph  systems, 
mostly  manual,  were  established  in  user  areas  of  activity  and  then  inter¬ 
connected  by  transmission  links  which  were  either  NATO-owned  or  leased.  For 
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example,  to  meet  common-user  voice  requirements,  the  entry  point  into  NATO's 
long-haul  network  is  generally  through  a  manual  switchboard  or  console. 
Specialized  requirements  of  the  NATO  commanders,  such  as  responsiveness,  are 
normally  accommodated  by  direct  connection  of  selected  voice  users,  either 
local  or  remote,  which  "bypass"  a  switchboard  to  ensure  that  a  transmission 
path  is  available  when  needed. 

Although  voice  communications  have  been  upgraded  in  performance  and 
service  over  the  years,  the  penalties  of  a  predominantly  manual  network 
still  remain.  Automatic  voice  switching,  when  available,  consists  of 
Private  Automatic  Branch  Exchanges  (PABXs)  which  provide  dial  service  to 
users  within  an  area  of  activity.  These  PABXs  have  not  been  fully  adapted 
for  extended  area  dialing  or  integrated  into  a  uniform  NATO  numbering  plan 
for  automatic  switched  services,  since  the  automatic  switching  is  typically 
confined  within  individual  areas  or  to  adjoining  areas  of  user  activity. 

Manual  switchboards  co-located  with  a  PABX  generally  provide  the  long-haul 
connectivity  between  PABXs.  This  means  that  in  NATO  today  it  is  impossible 
to  place  a  call  from,  for  example,  NATO  Headquarters  in  Belgium  to  AF SOUTH  in 
Naples,  Italy,  without  going  through  a  manual  switchboard. 

As  in  the  case  of  voice  communications,  NATO's  existing  message  system 
is  also  old  and  outdated.  Manual  tom  tape  relay  centers  are  located  through¬ 
out  the  Alliance,  but  information  flow  is  slow  and,  in  time  of  crisis  or 
military  exercises,  delays  of  many  hours  are  not  uncommon  for  even  the  important 
traffic.  Most  of  the  message  traffic  is  transmitted  over  NATO's  ACE-HIGH 
European  "backbone"  communications  network  located  at  over  80  sites  ranging 
from  Norway  to  eastern  Turkey.  The  carrier  telegraph  channels  are  applied 
in  the  available  frequency  spectrum  between  carrier  telephone  channels. 

The  terminal  equipment  used  in  the  torn  tape  centers  is  primarily 
Siemens  and  Olivetti  and  a  mixture  of  others.  Equipment  failures  are  common¬ 
place,'  more  so  today  as  replacement  parts  are  difficult  to  obtain.  Operation 
and  maintenax.ee  of  the  torn  tape  centers  are  primarily  by  the  NATO  military 
forces. 

The  terminal  equipment  uses  the  simple  CCITT  2 ,  5  unit  Baudot  code , 
which  is  the  International  Telegraph  Alphabet  2  -  space  (start)  +  5  unit 
Comite  Consultatif  International  Telegraphique  code  2  +  mark  (stop) .  Trans¬ 
mission  speeds  which  are  limited  by  the  terminal  equipment  being  utilized 
are  primarily  50  baud  --  although  75  baud  is  not  uncommon. 

After  World  War  II  the  U.S. ,  Canada,  UK,  Australia,  and  New  Zealand 
jointly  developed  the  basic  ACP  (Allied  Communications  Publication)  127 
still  in  use  by  NATO  today.  This  torn  tape  station  publication  describes  the 
standard  message  formats,  and  alternate  routing  procedures  ,  and  protocols, 
to  be  used.  In  the  early  1970s  NATO  developed  and  published  NATO  Supplement 
3  to  ACP  127  which  expanded  and  revised  the  formats  and  provides  examples 
for  their  use.  NATO  has  been  slow  in  changing  to  ACP  127  Supplement  3 
although  usage  is  mandatory  with  the  introduction  of  the  NICS. 

It  has  become  obvious  to  NATO's  communications  planners  that  the  rapidly 
expanding  "individualized"  communication  networks  discussed  above  should  be 
combined  so  that  different  types  of  user  communications  could  traverse  an 


2-56 


automatically  integrated  switched  system.  Coordinated  planning  efforts  to 
include  clear  voice,  secure  voice,  low-speed/medium-speed  data,  facsimile 
and  computer-to-computer  communications  needs  then  commenced  within  the  NATO 
framework  to  form  the  basis  for  the  concept  of  the  N1CS  today. 

In  the  late  1960s  the  principal  characteristics  of  the  NIC S  concept 
were  based  upon  a  common-user,  automatically- switched  nodal  network.  This 
"grid-type  network"  configuration  was  chosen  because  it  could  provide  improved 
routing  capability,  better  damage  absorption  and  user-network  separation. 

Other  characteristics  of  the  concept  included  survivability  (obtained  by  a 
combination  of  dispersion  and  redundancy),  avoidance  of  target  areas,  harden¬ 
ing  and  some  mobile  reserves.  High  performance  would  be  made  possible  by 
automation  of  switching  and  control  functions,  use  of  medium  and  high-speed 
telegraph  and  data  transmission,  automation  of  internal  message  distribution 
and  voice  communications,  and  by  encryption  of  all  types  of  transmission. 
Separation  of  the  user  from  the  network  would  be  achieved;  users  could  be 
distinct  from  the  network  and  only  linked  into  it.  This  would  provide  better 
protection  for  both  the  system  and  the  user  installation  and  flexibility  for 
users  to  enter  or  leave  the  network.  Finally,  existing  transmission  facili¬ 
ties  would  be  utilized  to  the  maximum  extent  possible,  resulting  in  economic 
and  manpower  savings,  more  flexibility  and  redundancy. 

In  this  NICS  concept,  the  system  would  be  based  on  the  principle  of 
a  circuit- switched  telephone  network  through  which  all  forms  of  traffic  would 
pass.  This  means  that  for  ordinary  or  secure  voice  transmission,  for  a 
telegraph  message,  for  data  transmission  between  computers  or  for  facsimile, 
normal  CCITT,  4kHz  four-wire  telephone  circuits  would  be  used  and  users  would 
be  provided  with  much- improved  service.  The  main  elements  of  the  system 
would  be  switching  nodes,  access  switches,  Message  Distribution  Centers 
(MDCs)  and  transmission  media. 

From  the  telephone-user's  point  of  view,  a  subscriber  would  be  able  to 
call  directly  from  his  desk  telephone  to  NICS  subscribers  in  any  NATO 
country.  If  a  called  number  were  busy  and  the  demander  was  entitled  to  pre¬ 
cedence  calls,  lower  priority  calls  would  be  automatically  pre-empted  after 
a  warning  tone.  Off-hook  connections  (pre-programmed  connections  between 
defined  subscribers)  could  be  established  without  any  delay  just  by  lifting 
the  handset  or  pushing  the  appropriate  button;  this  service  provided  with  a 
FLASH  precedence  would  be  called  "Hot  Line".  Secure  telephone  facilities 
would  be  available  to  selected  subscribers  as  well  as  conference  calls 
involving  three  or  more  conferees.  To  transmit  a  message,  a  telephone  con¬ 
nection  would  be  established  under  the  same  conditions  and  in  the  same  time 
as  a  telephone  call.  For  multi-address  messages,  MDCs  would  provide  automatic 
distribution  to  all  addressees,  and  could  verify  delivery  upon  request. 
Precedence  facilities  as  well  as  secure  teletype  conference  and  broadcast 
facilities  would  also  be  provided. 

2. 5. 1.2  Two  Implementation  Stages 

After  a  detailed  study  of  the  NICS  concept,  the  NICSMA  concluded  that 
implementation  would  require  two  transition  stages.  These  stages  would  allow 
for  further  testing  and  experimentation  to  establish  the  feasibility  of  those 
elements  of  the  NICS  which  involved  development  risk.  This  approach  would 
also  allow  planners  time  to  more  fully  define  a  mature  NICS  while  simul¬ 
taneously  implementing  those  portions  of  the  network  which  would  provide  am 
early,  much-needed  improvement  in  the  NATO  communications  capability. 
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2. 5. 1.3  Stage  I  NICS 


During  the  early  1970s  planning  for  Stage  I  NICS,  two  major  factors 
had  to  be  taken  into  consideration.  First,  the  most  urgent  requirement  in 
NATO  was  to  improve  message  traffic,  so  the  existing  manual  torn  tape  tele¬ 
graph  relay  system  had  to  be  automated.  Second,  the  NATO  SATCOM  Phase  II 
satellites  (ending  their  usable  life)  were  due  to  be  replaced  by  the  newly- 
designed  Phase  III  satellites,  and  these  would  be  of  considerably  greater 
capacity  than  SATCOM  Phase  II. 

The  NATO-approved  philosophy  for  the  Stage  I  NICS  was  to  accept  that, 
within  the  limited  timeframe,  it  would  be  impossible  to  procure  switching 
nodes  of  the  type  and  complexity  defined  in  the  overall  NICS  concept.  The 
Stage  I  implementation  plan  therefore  envisaged  the  procurement  of  "off-the- 
shelf"  voice  and  telegraph  access  switches  to  be  installed  at  locations  of 
major  user  concentrations,  mainly  major  NATO  headquarters  and  other  principal 
sites.  Table  2-6  lists  the  Stage  I  military  and  political  users  and  their 
subscriber  categories. 

Stage  I  of  the  NICS,  in  development  since  the  mid-1970s,  will  cost  in 
the  order  of  $500M  and  is  divided  into  three  major  subsystems: 

.  IVSN  (Initial  Voice  Switched  Network) 

.  TAPE  (Telegraph  Automatic  Relay  Equipment) 

.  SATCOM  III  (Ground  and  Space  Segments) 

In  addition  there  are  three  other  projects  necessary  to  implement  Stage  I: 

.  PVSP  (Pilot  Secure  Voice  Project) 

.  Numerous  terrestrial  transmission  media  projects 
.  SSIP  (Sub-system  Integration  Project) 


Table  2-6.  NATO  INTEGRATED  COMMUNICATION  SYSTEM  USERS 

List  of  users  encompasses 
-  NATO  Headquarters 

The  Political  and  Military  authorities  of  all  of  the  countries  of 
the  Alliance 

The  Headquarters  of  the  Major  NATO  Commanders,  the  Headquarters 
of  their  Subordinates  and  those  Headquarters  of  National  Forces 
to  which  communications  are  eligible  for  common  funding  and 
under  the  command  and  control  of  a  Major  NATO  Commander 
The  NATO  Civil  Wartime  Agencies 


Subscriber  categories 

Secure  direct  subscriber 
Non-secure  direct  subscriber 
Secure  indirect  subscriber 
Non-secure  indirect  subscriber 
Operational  direct  line  subscribers 
Single  channel  radio  terminals 


over  500 
over  1000 
over  1000 
over  6000 
over  300 
under  100 
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The  three  Stage  I  NICS  subsystems  and  the  three  associated  projects  are 
discussed  below. 

•  Initial  Voice  Switched  Network  (IVSN) 


The  IVSN  program  involves  procurement  of  24  operational  access  switches 
together  with  two  additional  switches  for  training  and  software  development. 
Switch  installation,  which  will  start  at  the  first  site  (Norfolk)  in  Spring, 

1980,  will  take  approximately  two  years.  The  switches  will  be  connected  in 
groups  and  accepted  at  the  sites  on  the  dates  indicated  in  Table  2-7.  By 
the  end  of  1980,  direct  links  will  have  been  provided  to  the  major  NATO 
commanders  (SACLANT,  SACEUR,  CINCHAN)  as  well  as  NATO  Headquarters.  The 
training  switch  will  be  installed  at  the  NATO  Communications  Training  Center 
which  is  situated  at  Latina  just  south  of  Rome.  A  software  maintenance 
switch  will  be  installed  in  a  new  building  to  be  constructed  at  NATO  Head¬ 
quarters,  Evere,  Belgium.  The  IVSN,  when  operational,  will  provide  a  modem 
telephone  system  with  characteristics  similar  to  the  U.S.  AUTOVON. 

.  Telegraph  Automatic  Relay  Equipment  (TARE) 

The  TARE  program  involves  procurement  of  18  operational  message  switches 
plus  two  additional  equipments  for  training  and  software  development  co¬ 
located  with  their  voice  counterparts.  Switch  installation,  beginning  at 
the  first  site  (Norfolk)  in  May  1980,  will  take  approximately  three  years. 

Sites  and  acceptance  dates  are  listed  in  Table  2-8.  When  completed,  the 

TARE  network  will  be  the  largest  message  processing  system  in  the  world  and 

will  provide  telegraph  services  with  characteristics  similar  to  the  U.S.  AUTODIN. 

.  NATO  SATCOM  III 


The  NATO  SATCOM  III  subsystem  presently  consists  of  three  satellites 
(1  active,  2  in  storage)  in  orbit  over  the  North  Atlantic  and  twelve  fixed 
ground  terminals  provided  under  the  earlier  SATCOM  II  program.  This  sub¬ 
system  will  be  enhanced  with  the  addition  of  nine  new  fixed  and  two  trans¬ 
portable  terminals  and  the  upgrading  of  the  existing  twelve  ground  stations. 
When  completed  this  subsystem  will  provide  the  first  all-digital  "network" 
within  the  NICS.  The  planned  terminal  site  acceptance  dates  for  the  new 
equipment,  as  well  as  the  new  site  locations  are  listed  in  Table  2-9. 

The  three  NATO  III  satellites  were  successfully  launched  in  April  1976, 
January  1977,  and  November  1978.  The  second  NATO  satellite,  launched  in 
January  1977,  has  until  recently  been  on  loan  to  the  U.S.  authorities;  in 
return  NATO  will  be  provided  with  similar  capacity,  later  on,  from  a  U.S. 
military  satellite.  As  an  interim  measure,  in  order  to  make  use  of  the 
significantly  greater  capability  of  the  NATO  III  satellites  now  in  orbit, 
the  capacity  of  the  existing  twelve  NATO  static  ground  terminals  has  been 
increased  so  as  to  extend  the  number  of  voice  channels  from  57  to  151. 

The  NATO  III  satellites  provide  three  communications  channels  designated 
as  the  17MHz,  50MHz  and  85MHz  bands.  One  set  of  transponders ,  with  a  narrow 
beam  (NB)  transmit  antenna  is  used  to  relay  the  carriers  in  the  17MHz  and 
85  MHz  bands.  The  remaining  two  transponders  with  a  wide  beam  (WB)  transmit 
antenna  are  utilized  to  relay  the  carriers  located  in  the  50MHz  band. 
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TABLE  2-7 


IV SN  ACCESS  SWITH  LOCATIONS  AND 


INSTALLATION  SCHEDULE 


GROUP 

SITE 

.  PSA 

1. 

NORFOLK,  US 

JUL  80 

CARP,  CA 

AUG  80 

KOLSAAS ,  NO 

AUG  80 

CASTEAU,  BE 

SEP  80 

RHEINDAHLEN,  GE 

SEP  80 

2. 

NORTHWOOD,  UK 

AUG  80 

OEIRAS,  PO 

SEP  80 

OEGSTGEEST ,  NL 

OCT  80 

BRUNSSUM,  NL 

NOV  80 

LATINA,  IT  (TRAINING) 

DEC  80 

3. 

IZMIR,  TU 

JAN  81 

ERWIN,  GE 

FEB  81 

ATHENS,  GR 

MAR  81 

ANKARA,  TU 

APR  81 

VIBORG,  DA 

MAY  81 

4. 

VERONA,  IT 

JUN  81 

SANTA  ROSA,  IT 

JUL  81 

RUPPERTSWEILER,  GE 

AUG  81 

REITAN,  NO 

SEP  81 

HEIDELBERG,  GE 

OCT  81 

5. 

PITREAVIE,  UK 

NOV  81 

VEDBAEK,  DA 

DEC  81 

EVERE,  BE  (SOFTWARE) 

JAN  82 

EVERE,  BE 

FEB  82 

NAPLES,  IT 

FEB  82 

RENDSBURG,  GE 

MAR  82 

PSA 

■  PROVISIONAL  SITE  ACCEPTANCE 

GROUP  PROVISIONAL  ACCEPTANCE 
FINAL  NETWORK  ACCEPTANCE 


GPA  FNA 


OCT  80 


DEC  80 


JUL  81 


NOV  81 


APR  82  MAY  82 
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TABLE  2-8 


TARE  SWITCH  INSTALLATION  SCHEDULE 


SEQUENCE 


NUMBER 

SITE 

PSA* 

1. 

NORFOLK,  US 

Nov  80 

2. 

KDLSAAS,  NO 

Jan  81 

3. 

COSTA  DA  CAPARICA,  PO 

Mar  81 

4. 

MAASTRICHT,  NL 

May  81 

5. 

GELINTEPE,  TO 

Jul  81 

6. 

IZMIR,  TO 

Sep  81 

7. 

ATHENS,  GR 

Sep  81 

8. 

VIBORG,  DA 

Jan  82 

9. 

BAUMHOLDER,  GE 

Mar  82 

10. 

DEBERT,  CA 

May  82 

11. 

VERONA,  IT 

Jul  82 

12. 

LATINA,  IT  (TRAINING) 

Sep  82 

13. 

SENDEN,  GE 

Nov  82 

14. 

EVERE,  BE 

Jan  83 

15. 

EVERE,  BE  (SOFTWARE) 

Mar  83 

16. 

NAPLES,  IT 

May  83 

17. 

REITAN,  NO 

Jul  83 

18. 

PITREAVIE,  UK 

Sep  83 

19. 

NORTHWOOD,  UK 

Nov  83 

20. 

CASTEAU,  BE 

Jan  84 

*  PSA  -  Provisional  Site  Acceptance 
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TABLE  2-9 


SATCOM  III  TERMINAL  INSTALLATION  SCHEDULE 


SITE 

PSA 

LATINA,  IT 

Jan 

81 

SACEUR  (TRANSPORTABLE) 

Mar 

81 

SACLANT  (TRANSPORTABLE) 

Mar 

81 

SCHOONHOVEN,  NL 

May 

81 

NORFOLK,  US 

Jun 

81 

EUSKIRCHEN,  GE 

Jul 

81 

CARP,  CA 

Aug 

81 

OAKHANGER,  UK 

Sep 

81 

CIVITAVECCHIA,  IT 

Oct 

81 

KESTER,  BE 

Oct 

81 

VERONA,  IT* 

Dec 

81 

LUNDEBAKKE,  DA 

Jan 

82 

IZMIR,  TO* 

Mar 

82 

LISBON,  PR 

Apr 

82 

ANKARA,  TO 

May 

82 

ATALANTI,  GR 

Jun 

82 

EGGEMOEN,  NO 

Jul 

82 

KEF LAV IK,  IC* 

Aug 

82 

BJERKVIK,  NO* 


Sep  82 


TABLE  2-9  (continued) 


SITE 

BALADO  BRIDGE,  UK* 
FOLLY  LAKE,  CA* 
GIBRALTAR,  UK* 
LANDAU,  GE* 
CATANIA,  IT* 

*  «  NEW 


PSA 
Nov  82 
Dec  82 
Feb  83 
Mar  83 
Apr  83 
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The  NB  transponder  transmit  antenna  illuminates  the  European  Area, 
while  the  WB  transponder  antenna  illuminates  both  the  European  and  the 
Atlantic  areas.  A  single  receive  antenna  is  utilized  for  both  the  European 
and  Atlantic  areas  for  the  purpose  of  reception  of  all  communication  signals 
transmitted  to  the  satellite. 

.  Pilot  Secure  Voice  Project  (PSVP) 

This  project  involves  all  the  efforts  required  to  provide  a  secure  voice 
capability  for  about  1500  NICS  subscribers.  A  preliminary  dedicated  manual 
network  of  24  four-wire  switchboards  located  at  major  user  sites  presently 
exists.  Ultimately,  this  network  will  become  automatic  and  will  be  integrated 
into  the  IVSN.  The  project  is  also  developing  high,  medium,  and  low  speed 
cryptographic  devices  to  be  used  in  the  IVSN,  TARE,  and  SATCOM  subsystems. 

.  Numerous  Terrestrial  Transmission  Media  Projects 

This  work  comprises  the  present  and  future  NATO-owned  subsystems  such 
as  the  "ACE  HIGH"  network  (which  provides  line-of-sight  and  troposcatter 
links  at  over  80  sites  throughout  the  area  of  Allied  Command  Europe  from 
Norway  to  Eastern  Turkey)  together  with  the  c IP-67  network  (which  will 
provide  line-of-sight  links  in  the  Central  Region  where  a  large  number  of 
NATO  subscribers  are  concentrated).  Extensive  use  is  also  to  be  made  of 
PTT  links. 

In  order  to  provide  the  additional  transmission  media  facilities  needed 
to  support  the  main  NICS  projects,  the  capacity  of  the  existing  NATO-owned 
communications  is  being  increased,  and  there  are  some  20  separate  projects 
being  implemented  by  NICSMA  under  this  heading.  Where  possible  these  new 
links  are  to  be  digitalized.  In  general  it  is  planned  that  the  total  NICS 
transmission  network  will  utilize  satellite  links,  NATO-owned  terrestrial 
links  and  PTT  links  in  roughly  equal  tertiary  proportions. 

.  Subsystem  Integration  Project  (SSIP) 

The  most  important  and  difficult  aspect  of  Stage  I  is  tying  the  major 
subsystems  and  transmission  media  together  on  a  site-by-site  basis.  The 
SSIP  will  provide  the  ancillary  facilities  necessary  at  each  site  to  ensure 
that  all  of  the  equipments  can  function  operationally  as  part  of  the  total 
NICS.  The  SSIP  involves  an  enormous  amount  of  detailed  work  in  coordination 
with  the  various  NATO  and  national  authorities  concerned.  The  NICS  involves 
installations  at  33  principal  sites  and,  when  allowance  is  made  for  the 
secondary  sites,  the  total  number  of  different  locations  at  which  work  must 
be  carried  out  will  be  approximately  300.  At  each  site  different  configura¬ 
tions  and  different  local  authorities  are  involved  and  thus  no  common  plan 
can  be  implemented  to  suit  all.  Table  2-10  lists  the  provisional  site  accept¬ 
ance  schedule  for  the  first  21  NICS  sites  to  receive  the  NICS  SSIP  technical 
control  facilities. 


2. 5. 1.4  Stage  II  NICS 

The  requirement  for  further  development  and  expansion  of  the  NICS 
beyond  Stage  I  has  already  been  agreed  to  in  principle  by  NATO  Heads  of 
State  and  Government  when  they  met  in  Washington  during  May,  1978.  This 
further  development  of  the  NICS  now  forms  part  of  the  overall  NATO  Long- 
Term  Defense  Program  which  was  approved  at  that  meeting. 


TABLE  2-10 


TECHNICAL  CONTROL  FACILITIES  AND  INSTALLATION 


Sequence 


Number 

Site 

1. 

NORTHWOOD,  UK 

2. 

COSTA  DA  CAPARICA, 

3. 

KOLSAAS,  NO 

4. 

MARRSTRICHT,  NL 

5. 

GELINTEPE,  TU 

6. 

VIBORG,  DA 

1 

IZMIR,  TU 

8. 

CASTEAU,  BE 

9. 

ANKARA,  TU 

10. 

ATHENS,  GR 

11. 

RHEINDAHLEN,  GE 

12. 

NORFOLK,  US 

13. 

BKUNSSUM,  NL 

14. 

RUPPERTSWEILER,  GE 

15. 

SANTA  ROSA,  IT 

16. 

HEIDELBERG,  GE 

17. 

CARP,  CA 

18. 

VERONA,  IT 

19. 

RE IT AN ,  NO 

20. 

OEIRAS,  PO 

21. 

OEGSTGEEST ,  NL 

SCHEDULE* 

Provisional 

Site 

Acceptance 
Feb  81 
Mar  81 
Max  81 
Apr  81 
Apr  81 
May  81 
May  81 
Jun  81 
Jun  81 
Jul  81 
Jul  81 
Aug  81 
Aug  81 
Sep  81 
Sep  81' 
Oct  81 
Oct  81 
Nov  81 
Nov  81 
Dec  81 
Dec  81 


(*)  Agreed  schedule  comprising  the  first  twenty  one  sites  only 


[ 


Detailed  proposals  for  this  further  development  have  now  been  produced 
and  are  contained  in  the  NICS  Stage  II  Architecture  Report  which  was  presented 
to  the  NATO  Joint  C-E  Committee  (NICS  Policy  Committee)  at  their  semi-annual 
meeting  in  Autumn  1979.  It  is  anticipated  that  general  approval  of  the 
proposed  architectural  concept  will  be  forthcoming  during  1980. 

The  major  aims  of  the  Stage  II  Architecture  are: 

.  The  integration  of  the  Stage  I  separate  subsystems  into  one  over¬ 
all  system  which  will,  to  the  maximum  extent  possible,  operate  in 
the  digital  mode 

.  Expansion  and  improvement  of  the  quantity  and  quality  of  NICS 

services  to  all  entitled  subscribers  as  foreseen  when  the  original 
NICS  concept  was  approved 

.  Enhanced  survivability  through  the  addition  of  nodal  switches  into 
a  meshed  grid  network  and  through  the  incorporation  of  increased 
physical  protection 

.  Achievement  of  the  maximum  degree  of  interoperability  with  national 
tactical  and  strategic  communications  systems  through  the  use  of 
common  standards,  or  of  agreed  interface  equipments  and/or  pro¬ 
cedures 

.  Increased  security  with  the  introduction  of  new  cryptographic 
equipment 

It  is  anticipated  that  the  capital  costs  for  the  NICS  Stage  II  program 
will  amount  to  about  $1.5  billion.  Implementation  of  the  program  is  planned 
to  take  place  over  an  approximate  15-year  period.  The  aim  will  be  to 
achieve  the  Stage  II  goals  in  four  steps  although  this  is  still  subject  to 
approval  by  the  NATO  nations.  Step  1  will  involve  digitization  and  expan¬ 
sion  of  the  NATO-owned  transmission  media  together  with  the  necessary  security 
protection.  Step  2  will  involve  the  installation  of  the  nodal  switches  and 
new  and  additional  access  equipment  which  will  greatly  expand  NICS  services 
throughout  NATO  and  will  provide  the  basis  for  the  final  integration  of  the 
NICS  Stage  I  subsystems.  Step  3  will  involve  the  introduction  of  new  wide¬ 
band  security  equipment  and  associated  automation.  Last,  Step  4  will  see 
the  introduction  of  circuit  switched  telegraphy  and  the  integration  of  the 
TARE  network  into  a  fully  integrated  system  through  the  introduction  of 
Message  Distribution  Centers  (MDCs). 

2. 5. 1.5  The  NICS  Management  Structure 

The  management  responsibility  for  the  NICS  is  divided  between  several 
NATO  bodies.  As  mentioned  earlier,  overall  NICS  policy  is  decided  by  the 
NATO  Joint  C-E  Committee  on  which  all  of  the  NATO  nations  except  Iceland 
are  represented.  The  Committee,  supported  by  a  small,  permanent  secretariat, 
meets  semi -annually  at  NATO  Headquarters. 

The  planning,  development  and  implementation  of  the  NICS  is  the  res¬ 
ponsibility  of  the  NICSMA,  located  in  Brussels  near  NATO  Headquarters.  At 
present  it  has  a  staff  of  about  300  military  and  civilian  personnel.  NICSMA 
is  organized  into  three  functional  Divisions,  each  headed  by  a  brigadier 
general  or  equivalent  responsible  respectively  for  Planning  and  Engineering; 
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Implementation ;  and  System  Direction  and  Support  (logistics,  network  control, 
procedures,  manpower  planning  and  training).  The  Agency  staff  includes 
both  civilian  and  military  personnel  drawn  from  most  of  the  NATO  nations 
participating  in  the  NICS. 

The  responsibility  for  day-to-day  operation  of  the  NICS  is  the  task  of 
the  NICS  Control  Organization.  This  consists  of  a  Central  Operating  Authority 
(COA)  formed  in  January  1976,  with  a  staff  of  about  60  personnel  located  at 
SHAPE  (Casteau) ,  Belgium;  five  Regional  Operating  Centers  (ROCs)  located  at 
HQs  ACLANT,  ACCHAN,  AFNORTH,  AFCENT  and  AF SOUTH ;  a  number  of  Local  Control 
Organizations  (LCOs) ,  roughly  one  to  each  nation;  and  the  Technical  Control 
Facilities  (TCFs)  located  at  every  major  NICS  equipment  and  transmission 
media  interface.  The  ROCs  are  partly  formed,  and  planning  for  the  LCOs 
is  underway.  The  latter  are  expected  to  take  over  the  functions  of  the 
several  existing  ACE  HIGH  and  SATCOM  control  centers  in  the  near  future. 

The  COA  will  use  as  its  main  tool  an  automated  NICS  Network  Control  System 
(NNCS)  being  developed  to  provide  the  equipment,  communications  and  pro¬ 
cedures  necessary  for  control  of  the  system.  The  COA,  ROCs,  LCOs,  and  TCFs 
will  all  have  24-hour  staff  of  five  shifts. 

Programs  of  logistic  support  for  the  NICS  switches  and  other  equipments 
are  being  staffed.  Selected  spare  parts  will  be  stocked  on-site  and  at 
one  or  more  main  supply  depots.  Depot  maintenance  for  the  NICS  is  still 
under  study.  The  NATO  Maintenance  and  Supply  Agency  (NAMSA)  located  in 
Luxembourg  will  play  a  key  role. 

2. 5.1.6  NATO  Interoperability 

Of  particular  interest  to  the  WCAN  II  effort  is  that  there  are  numerous 
NATO  Groups,  Sub-Groups  and  Working  Groups  presently  fostering  cooperative 
efforts  to  enhance  interoperability  of  both  the  existing  and  future  NATO 
strategic  and  tactical  communications. 

In  his  18  January  1977  report  to  Congress  on  "Rationalization/Standardization 
within  NATO”,  former  Secretary  of  Defense  Donald  Rumsfeld  noted  that  despite 
obstacles,  the  Alliance  had  made  significant  advances  in  communications  inter¬ 
connection  and  interoperability.  He  stated:  "the  United  States  has  endorsed 
the  principle  that,  after  1985,  members  of  the  Alliance  should  adopt  new 
communications  for  use  in  NATO  only  if  they  are  interoperable  with  other 
national  tactical .systems  and  the  NATO  Integrated  Communications  System 
(NICS)".  Achievement  of  this  objective  depends  on  Alliance  endorsement  of 
the  common  communications  Stage  II  architecture  mentioned  previously. 

Although  no  real  disagreement  exists  within  NATO  that  interoperability  is 
the  basis  for  a  truly  integrated  system,  methods  for  its  accomplishment, 
what  parameters  of  the  NATO  Standard  Agreements  (STANAGS)  to  use,  and  the 
level  and  degree  of  interoperability,  have  been  difficult  problems  to  solve. 

Some  commonality  has  been  achieved  through  the  use  of  agreed  standards. 

As  an  example,  STANAG  5040,  which  deals  with  interoperability  of  tactical 
systems,  has  been  used  for  development  and  limited  production  of  NATO  inter¬ 
face  black  boxes  by  France,  Canada,  West  Germany  and  the  United  States. 

NATO  and  NICSMA  are  tracking  other  standards  which  are  in  various  stages  of 


2-67 


agreement.  These  cover  telephone,  telegraphic,  civil/postal  telegraphic 
and  telephone/  and  Automatic  Data  Processing  systems.  The  United  States  has 
also  encouraged  NATO  participation  in  the  development  of  specifications  for 
the  future  ACE  HIGH  digital  replacement  program  by  establishing  agreements 
to  assess  foreign  candidate  radios. 

Perhaps  one  of  the  most  important  areas  that  these  STANAGS  must  cover 
is  digitization  techniques  to  be  used  by  the  NICS.  This  issue  is  presently 
one  of  the  thorniest  in  NATO  telecommunications  circles.  In  an  effort  to 
conserve  frequency  spectrum,  ease  encryption  and  minimize  interface  problems 
with  tactical  military  systems,  NICSMA  has  suggested  future  NICS  systems 
choose  the  DELTA  modulation  digitization  technique.  Yet  the  NICS  must 
also  depend  heavily  upon  European  civil  postal  telegraphic  and  telephone 
systems,  all  of  which  have  chosen  and  use  pulse  code  modulation.  Both  have 
merits  and  limitations  and  the  common  method  eventually  chosen  shall  have 
far-reaching  implications.  This  issue  is  being  debated  by  national  experts 
as  part  of  the  NICS  Stage  II  architectural  effort  and  will  be  resolved  in 
the  Stage  I/Stage  II  transition  plan. 

2. 5. 1.7  U.S./NATO  Interface  Points 

For  a  number  of  years,  both  the  United  States  and  NATO  have  expended 
considerable  sums  of  money  to  operate,  maintain  and  improve  their  unilateral 
communications  systems  in  Europe.  Although  they  are  independent  systems, 
they  cover  much  of  the  same  geographical  area,  use  many  parallel  trans¬ 
mission  paths  and,  in  some  cases,  co-locate  equipment  on  site. 

For  example,  the  Defense  Communications  Agency  (DCA)  is  converting 
the  United  States  backbone  transmission  system  in  Europe  from  an  analog  to 
a  digital  network  under  its  Digital  European  Backbone  (DEB)  program.  One 
of  the  project  objectives  is  interconnection  with  NATO.  Since  1975,  there 
have  been  eight  European  locations  where  existing  portions  of  the  U.S.  DCS 
interfaces  with  the  present  NATO  twenty-year  old  ACE  HIGH  backbone  communi¬ 
cations.  Although  these  interface  points  are  presently  for  analog  trans¬ 
missions  only,  joint  U.S. /NATO  tests  have  been  successfully  performed 
proving  the  effectiveness  of  digital  transmissions  over  existing  ACE  HIGH 
operational  troposcatter  links. 

Today  there  are  also  two  "transparent"  (automatic)  message  interfaces 
between  the  U.S.  AUTODIN  switches  at  Croughton,  UK,  and  Coltano,  IT,  and 
the  existing  two  NATO  TAPES  (not  to  be  confused  with  the  yet- to-be- installed 
NICS  TABES)  located  at  Northwood,  UK,  and  Naples,  IT.  These  interfaces, 
implemented  over  a  year  ago,  presently  pass  U.S. /NATO  message  traffic  at 
600  baud  (Coltano)  and  75  baud  (Croughton)  respectively.  They  allow  messages 
to  flow  unrestricted  between  terminals.  For  example,  NATO  can  pass  traffic 
automatically  from  England  to  Italy  via  AUTODIN  (Northwood-Croughton- 
Coltano- Naples)  rather  than  directly. 

In  addition  to  these  two  automatic  interfaces,  nine  other  AUTODIN/NATO 
manual  interconnects  exist: 
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AUTODIN -NATO  Link 


Speed (Baud) 


Pirmasens 

-  Erwin,  GE 

1200 

Pirmasens 

-  Kindsbach ,  GE 

300 

Pirmasens 

-  Rupertsweiler,  GE 

75 

Croughton 

—  Maastricht,  NL 

300 

Croughton 

-  Casteau  (SHAPE) ,  BE 

75 

Croughton 

-  Kolsaas,  NO 

75 

Coltano  - 

Bagnoli,  IT 

75 

Coltano  - 

Izmir,  TU 

75 

Coltano  - 

Verona,  IT 

75 

These  manual  links  use  either  the  existing  DCS/ACE  HIGH  transmission 
networks  or  PTT  links.  With  the  exception  of  Erwin,  NATO  has  supplied  and 
maintains  the  terminal  equipment  at  these  NATO  sites. 

Next  year  the  first  of  five  NICS/AUTODIN  interfaces  will  be  implemented 
at  Norfolk  with  AUTODIN  connections  to  at  least  the  Maastricht  (Croughton) , 
Baumholder  (Pirmasens),  Verona  (Coltano),  and  Northwood  (Croughton)  NICS 
TARES  (to  follow  in  that  order  —  tied  to  NICS  TARE  installation  schedule) . 
These  connections  are  being  arranged  through  U.S./NATO  MoUs  (Memoranda  of 
Understanding)  with  the  major  NATO  commanders  as  in  the  previous  cases. 

The  U.S. -developed  terminal  hardware  will  be  capable  of  speeds  up  to  4800  bps 
but  these  new  interfaces  will  be  maintained  at  600  baud  (the  presently 
planned  trunking  capability  of  the  NICS  TARES).  As  before,  the  U.S.  will 
provide  the  interface  boxes,  crypto  equipment  and  modems  at  no  cost  to  NATO 
at  the  appropriate  AUTODIN  switch  locations,  and  operate  and  maintain  the 
equipment. 

It  should  be  noted  that  in  addition  to  the  ACE  HIGH  and  NICS  TARE  inter¬ 
faces  with  the  U.S.  Defense  Communications  System,  other  arrangements  have 
been  agreed  to  concerning  interconnections  between  the  satellite  ground 
terminals  of  both  NATO  and  the  United  States. 


Having  described  the  current  and  emerging  NATO  communications  systems, 
it  is  appropriate  to  summarize  these  systems  as  follows: 


Ownership 


The  existing  NATO  system  is  owned  by  the  fifteen  NATO  member  organiza¬ 
tions  and  administered  primarily  by  the  representative  military  organizations 


Type  of  Services 

The  current  NATO  system  provides  a  wide  range  of  clear  and  secure 
manual  services  including: 


Voice 

Message 

Data 

Facsimile 
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Geographic  Coverage 

As  shown  in  Figure  2-14,  the  NATO  system  serves  all  member  nations  in 
Europe  as  well  as  Iceland*  the  U.S.  and  Canada. 

System  Availability 

The  NATO  system  operates  continuously,  24  hours  per  day,  7  days  per  week. 
Equipment  Type 

As  discussed  earlier,  the  current  NATO  systems  consist  of  an  assortment 
of  non-standard  equipment;  although  with  the  introduction  of  Stage  I  NICS, 
the  equipment  and  operations  will  be  standardized. 

Codes 


The  current  message  code  utilized  in  the  NATO  system  is  the  CCITT  2  (5- 
unit  Baudot) . 

Speeds  and  Protocols 

Current  message  speeds  are  50  to  75  Baud  using  ACP  127  and  NATO 
Supplement  3  protocols.  NICS  will  utilize  up  to  600  Baud  in  the  NATO 
Supplement  3  protocol  format. 

Terminal  Locations 


Current  NATO  terminals  are  located  throughout  Europe,  Iceland,  Canada 
and  the  U.S.  Tables  2-7  through  2-9  provided  an  indication  of  the  emerging 
IVSN,  TARE ,  and  SATCOM  III  terminal  locations. 
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CHAPTER  THREE 


PRELIMINARY  ASSESSMENT  OF  SUBSCRIBER  COMMUNICATIONS 
SYSTEMS  AS  APPLIED  TO  WCAN  II  NEEDS 


This  chapter  provides  an  overview  of  the  subscriber  communications 
systems  described  in  Chapter  2  and  presents  a  preliminary  assessment 
of  the  potential  applicability  of  these  systems  as  interfaces  for 
WCAN  Phase  II  crisis  alerting. 


3.1  OVERVIEW  OF  EXISTING  SUBSCRIBER  COMMUNICATIONS  SYSTEMS 

Table  3-1  presents  a  condensation  of  the  descriptions  of  the  nine 
subscriber  communications  systems  described  earlier  in  Chapter  Two. 
This  table  contains  the  fundamental  characteristics  of  these  systems 
that  are  pertinent  in  assessing  their  suitability  for  inclusion  in 
plans  for  WCAN  II.  A  review  of  this  information  indicates  that  the 
communications  mode  which  provides  the  most  commonality  among  these 
subscriber  groups  is  international  Telex.  It  also  shows  that  there  is 
considerable  overlap  in  the  geographical  coverage  of  these  systems , 
particularly  in  areas  of  major  trade/transportation  routes. 


3.2  POTENTIAL  APPLICABILITY  OF  SUBSCRIBER  SYSTEMS  TO  WCAN  II 

A  review  of  Table  3-1  reveals  interconnectivity  already  exists 
among  the  identified  subscriber  groups,  at  least  in  certain  central 
locations.  Table  3-2  shows  the  degree  of  this  interconnectivity.  As 
indicated,  all  of  the  subscriber  groups,  except  NATO,  use  international 
standard  Telex  as  part  of  their  communications  systems .  The  table 
also  shows  that  the  Coast  Guard  is  connected  to  Telex,  AUTODIN,  the 
AFTN  switch  at  Kansas  City  (which  in  turn  is  connected  to  ARINC,  SITA 
and  the  FAA) ,  and  MAR I SAT  and  also  monitors  the  500  KHz  distress 
frequency.  MARI SAT  is  connected  to  the  international  Telex  network, 
the  Coast  Guard,  vessels  at  sea  and  oil  platforms.  The  500  KHz  distress 
frequency  is  continuously  monitored  by  all  vessels  and  oil  platforms 
at  sea,  by  commercial/private  maritime  shore  stations  and  by  the  Coast 
Guard.  The  Coast  Guard  and  the  NATO  communications  systems  are 
connected  to  AUTODIN. 
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Table  3-2.  SUBSCRIBER  SYSTEM  INTERCONNECT  MATRIX 


Subscriber  System 

Interconnectivity 

Telex 

AUTODIN 

AFTN 

USCG 

500kHz 

MARI SAT 

AFTN 

X 

X 

ARINC 

X 

X 

SITA 

X 

X 

FAA 

X 

X 

X 

MARI SAT 

X 

X 

X 

Commercial/Private 

X 

X 

X 

X 

Maritime 

Coast  Guard 

X 

X 

X 

X 

X 

X 

Off-Shore 

X 

X 

X 

Petroleum 

• 

1 

NATO 

X 

X 

1 

NATO-flag  vessels 


An  analysis  of  the  interconnect  patterns  evident  in  Table  3-2 
and  other  information  which  was  presented  in  Chapter  Two  indicates 
that  it  may  be  possible  to  provide  comprehensive  worldwide  com¬ 
munications  coverage  with  a  minimum  number  of  AUTODIN  installations. 
A  preliminary  assessment  of  this  potential,  based  on  the  information 
available  to  date,  indicates  that  a  relatively  small  number  of 
strategically  placed  AUTODIN  terminals  in  the  United  States  could 
provide  worldwide  coverage.  Neglecting  speed,  protocol,  and  other 
related  systems  interfacing  problems  in  this  preliminary  assessment, 
a  number  of  potential  AUTODIN  interfaces  emerge  as  shown  in  Table 
3-3, 

The  efforts  in  Task  3  will  focus  on  the  evaluation  of  these 
identified  subscriber  communications  systems  in  terms  of  their 
applicability  to  WCAN  II. 


TABLE  3-3,  POTENTIAL  AUTODIN  INTERFACES 


SUBSCRIBER 

GROUP 

AUTODIN 

INTERFACE 

LOCATION 

SUBSCRIBERS 

SERVED 

Commercial 

Aviation 

ARINC  (Chicago) 

ARINC,  AFTN,  SITA, 

FAA 

Maritime 

COMSAT  (Southbury , 

CT) 

MARISAT  Subscribers 
Maritime,  USCG 

Offshore  Petroleum 

COMSAT  (Santa 

Paula,  CA) 

MARISAT  Subscribers 
Maritime ,  USCG 

Offshore  Petroleum 

USCG 

Presently  connects 
to  AUTODIN  at  New 
York,  San  Francisco, 
Guam,  Washington,  DC 

Maritime,  USCG 
Offshore  Petroleum 

Offshore  Petroleum 
Industry 

COMSAT,  USCG 

Offshore  Petroleum 

NATO 

Presently  connects 
to  AUTODIN 

NATO  allied  countries 

3-5 


APPENDIX  A 


AERONAUTICAL  FIXED  TELECOMMUNICATIONS  NETWORK  (AFTN) 
DETAILED  DATA 

The  data  in  this  Appendix  represent  a  sample  of  AFTN  regional 
information  included  in  the  Air  Navigation  Plan  (AMP) .  This  Appendix 
includes  data  representative  of  the  North  Atlantic  (NAT) ,  North 
American  (NAM)  and  Pacific  (PAC)  regions  only.  Similar  sets  of 
tables  are  on  file  for  the  following  regions : 

.  Middle  East  (MID)  and  South  East  Asia  (SEA) 

.  Europe  (EUR) 

.  Africa- Indian  Ocean  (AFI) 

.  Caribbean  (CAR)  and  South  American  (SAM) 

Pages  A-2  through  A- 7  of  this  Appendix  describe  the  various 
AFTN  Telecommunications  Services.  Pages  A- 8  through  A- 18  are  tables 
of  AFTN  terminal  locations  and  types  of  Fixed  Telecommunications 
Services  (e.g.  landline  teletypewriter,  radio  telephone).  Pages  A- 19 
through  A- 36  are  tables  of  AFTN  terminal  locations  and  descriptions  of 
these  terminal  facilities  (e.g.  function,  number  of  channels,  service 
range,  frequency  of  operation). 
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Part  III 

COMMUNICATIONS 


1. —  Introduction 

11  The  relevant  Standards,  Recommended  Practices  and  Pro¬ 
cedures  to  be  applied  are  contained  in: 

1)  Annex  10  —  Aeronautical  Telecommunications,  Volumes  I 
and  II; 

2)  Regional  Supplementary  Procedures  —  Applicable  in  the 
Regions  (Doc  7030). 

1.2  Background  information  which  is  of  importance  in  the 
understanding  and  effective  application  of  the  Plan  is  contained 
in  the  Reports  of  the  Fifth  North  Atlantic  Regional  Air  Naviga¬ 
tion  Meeting  (Doc  8879/NAT  V),  Agenda  Items  4,  IS  and  16, 
and  the  Asia/Pacific  Regional  Air  Navigation  Meeting  (Doc 
9077-ASlA/PAC  (1973)  ),  Agenda  Items  13,  14,  16  and  17,  and 
the  Limited  North  Atlantic  Regional  Air  Navigation  Meeting 
(Doc  9182  (1976) ),  Agenda  Items  1.1,  3  and  4,  supplemented  by 
those  appropriate  to  the  NAT/NAM/P  AC  Regions  which  are 
contained  in  the  Reports  of  the  other  Regional  Air  Navigation 
Meetings  listed  in  the  Preface  (page  0-5). 

1.3  RAN  Meeting  recommendations  shown  within  brackets 
below  a  heading  indicate  the  source  of  the  paragraph  or  sub¬ 
paragraph  following  that  heading.  They  are  shown  immediately 
following  each  paragraph  or  sub-paragraph  either  when  there  is 
no  heading,  or  when  the  sub-paragraphs  have  their  origin  in 
different  recommendations. 


2.—  Aeronautical  Fixed  Service 
(Table  COM  l.  Charts  COM  1,  2  and  j) 

2.1  General 

2.1.1  The  aeronautical  fixed  service  plan  comprises: 

1)  AFTN  circuits  (Table  COM  1,  Chart  COM  1); 

2)  exclusive  ATS  direct  speech  circuits  (Chan  COM  3). 

Note.  —  The  detailed  arrangements  of  the  SCOT1CEJICECAN 
iandhne  and  cable  system  are  shown  In  Chart  COM  2  Jar  conve¬ 
nience.  ~ 

2.2  Functions  of  the  SCOTICEJICECAN  Landline  and  Cable 
System  v 

2.2.1  A  combination  AFTN,  AFS,  and  speech  landline/cable 
connecting  Canada,  Greenland.  Iceland  and  Scotland  (termed 
the  SCOTICE/1CECAN  System)  is  designed  to  provide  two 
telephony  channels  and  four  teletypewriter  channels.  The  func¬ 
tional  allocations  of  this  system  are  detailed  below  and  are  illustr¬ 
ated  in  Chan  COM  2. 

2.2. 1.1  First  Teletypewriter  Channel 

This  channel  is  to  provide  an  AFTN  channel  between  London 
and  Reykjavik  (SCOTICE  Cable),  and  also  an  AFTN  channel 
Reykjavik-Sdndre  Strdmfjord  utilising  the  Eastern  segment  of 
Channel  1  in  the  ICECAN  Cable  and  a  VHF  RTT  link  Frederiks- 


dal-S6ndre  Str6mfjord.  The  SCOTICE  segment  of  the  channel 
between  Reykjavik  ar.d  London  operates  at  75  bauds,  whilst  the 
ICECAN  segment  operates  at  50  bauds. 

2. 2. 1 . 2  Speech/ Remo'j  Control  Circuit 

A  combined  speech/re  mote  control  circuit  replacing  the  former 
western  segment  of  telegraph  channel  IB  in  the  ICECAN  cable 
permits  operation  of  GPS  ER-VHF  channels  at  Frederiksdal  and 
Prins  Christian  Sund  from  Gander.  Liaison  between  the  air- 
ground  stafTs  at  the  latter  three  aeronautical  stations  is  permitted 
and  also  relay  of  air-ground  messages  as  desired. 

2.2.1. 2.1  Second  Tele  Typewriter  Channel 
[NAT  IV,  Rec.  6/3] 

An  AFTN  channel  split  at  Reykjavik  is  to  provide  duplex  chan¬ 
nels  between  Reykjav  _k  and  London  and  between  Reykjavik  and 
Montreal,  to  be  used  also  for  overspill  AFTN  traffic  between 
Europe  and  Montreal  with  Reykjavik  effecting  any  necessary 
relay. 

2.2. 1.2.2  Third  and  Fourth  Teletypewriter  Channels 

Two  direct  AFTN  Dl?Icx  channels  are  to  be  provided  between 
London  and  MontreaL 

2.3  Additional  AFTS  Channel  United  Kingdom-Canada 
[NAT  V.  Rec.  15/5] 

The  recommended  additional  direct  circuit  London-Montreal  is 
integrated  with  the  two  existing  direct  channels  from  a  system 
point  of  view. 

2.4  AFTN  Message  Compilation 
[NAT  V,  Rec.  15/16] 

Methods  should  be  devised  and  applied,  including  use  of  pro  for¬ 
mas,  automatic  equipment,  etc.,  to  permit  AFTN  messages  to  be 
prepared  by  non-spectalized  personnel,  particularly  with  regard  to 
the  UK  of  correct  AFTN  format,  thus  speeding  the  injection  of 
traffic  into  automatic  systems. 

2.5  Provision  of  Automatic  Switching  Facilities 
[ASIA/PAC,  Rec.  13/2J 

Fully  automatic  message  switching  facilities  should  be  provided 
or  retained  at  the  following  AFTN  centres:  Anchorage, 
Honolulu,  San  Francisco. 

2.6  Entry/Exit  Points 
[ASIA/PAC.  Rec  13/5] 

The  entry/exit  points 

1)  between  the  SEA  and  PAC  Regions  should  be  Tokyo,  Manila 
and  Sydney; 

2)  between  the  PAC  and  NAM  Regions  should  be  San  Fran¬ 
cisco; 

3)  between  the  PAC  and  SAM  Regions  should  be  Balboa  and 
Santiago. 
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2.7  Circuit  Occupancy  Measurement 
IASIA/PAC.  Rec  13/71 

AFTN  circuits  should  be  arranged  for  peak  hour  oocupancy  to  be 
determined  on  a  routine  basts.  Frequency  of  measurements 
should  be  adequate  to  detect  approaching  overload  situations  to 
enable  additional  channel  capacity  to  be  provided  before  a  situa¬ 
tion  involving  regular  overload  occurs. 

2.8  RTT  Circuit  Performance 
[ASIA/PAC.  Rec.  13/91 

PAC  Stales  concerned  should  arrange  to  exchange  circuit  perfor¬ 
mance  dau  when  required  for  solving  specific  problems. 


2.9  Transit  Time  Statistics 
[ASIA/PAC,  Rec.  13/81 

1)  PAC  Sutes  concerned  should  arrange  to  exchange  transit 
time  statistics,  whenever  required,  in  order  to  resolve  specific 
problems. 

2)  The  recorded  dau  should  be  exchanged  directly  between  the 
correspondent  sutions,  with  copies  to  Administrations  con¬ 
cerned  and  to  the  ICAO  Regional  Office. 


2.10  Implementation 

2. 10. 1  Provision  of  Automatic  Switching  Facilities 
l ASIA/PAC,  Rec.  17/331 

Automatic  switching  facilities  should  be  provided  at  the  San 
Francisco  COM  Centre  as  soon  as  practicable,  but  not  later  than 
the  fourth  quarter  of  1977. 

2. 10.2  Implementation  of  the  AFTN  Plan 
1  ASIA/PAC,  Rec.  17/341 

Efforts  should  be  intensified  to  improve  the  AFTN  with  a  view  to 
implementing  the  new  plan  in  its  entirety  as  soon  as  practicable 
but  not  later  than  31  December  1978. 


2.11  ATS  Direct  Speech  Circuits 
(Chans  COM  2  and  3) 

2.11.1  A  direct  speech  capability  between  Canada,  Iceland  and 
the  United  Kingdom  should  consist  of  the  following: 

1)  One  channel  with  selective  calling  facilities  providing  direct 
speech  communications  between  the  following  points  of  adja¬ 
cent  air  traffic  control  centres  (or  air/ground  sutions): 

-  Gander  ATC  -  Reykjavik  ATC 

-  Gander  ATS  -  Prestwick  ATC 

—  Rekjavik  ATC  —  Prestwick  ATC 

and  conference  type  simuluneous  speech  communications 
amongst  the  three  centres; 

2)  a  Gander-Prestwick  (ATC)  Direct  Circuit. 

2.11.2  Implementation 

IN  AT  V,  Rec.  15/111 

The  ATS  speech  circuit  Reykjavik-Stavanger  should  be  imple¬ 
mented  as  soon  as  new  switching  arrangemenu  at  Prestwick  are 
available.  Additionally  Iceland.  Norway  and  the  United  Kingdom 
should  co-ordinate  arrangemenu  for  through  switching  of  the 
Suvanger-Prestwick  and  Prestwick-Reykjavifc  ATS  speech  cu- 
cuhs. 


\'ote.  —  T n<  basic  A  TS  requirement  is  for  the  provision  of  telecom¬ 
munication  salutes  giving  direct  speech  communication  capability, 
not  necessa-  .  direct  A  TS  speech  circuits. 

IDoc  9182.  3.1) 

2.11.2.2  t—.r  fomentation 

[  ASIA/PAC.  Rec.  17/211 

The  priority  in  implemenution  of  the  recommended  ATS  Direct 
Speech  cirr_us  is  listed  in  Part  II  (ATS),  6.3. 


3. —  Aeronautical  Mobile  Service 
(Table  COM  2,  Chart  COM  4) 

3.1  General 

3)1  The  Aeronautical  Mobile  Service  Communication  plan 
comprises  all  facilities  recommended  in  respect  to  air/ground 
communications  for  international  air  navigation.  Hie  plan  is 
deuiled  in  Tab'e  COM  2. 

3.1.2  SELCAL  Checks  on  GP  VHF  Channel 
[NAT  V,  Rec.  16/251 

3. 1.2.1  In  order  to  reduce  the  number  of  transmissions  on  HF 
AMS  channels,  the  SELCAL  check  should,  whenever  possible, 
be  conducted  on  the  GP  VHF  channel  at  the  time  of  allocation  of 
primary  and  secondary  frequencies. 

3. 1.2.2  Selective  Calling  System  (SELCAL) 

[ASIA/PAC,  Rec  14/61 

1)  Selective  calling  (SELCAL)  devices  should  be  employed  at 
HF  aeronautical  sutions  and  wherever  possible  and  necessary 
on  VHF/GP  frequencies. 

2)  An  established  SELCAL  facility  should  be  notified  to  users  by 
publication  of  the  appropriate  information. 


3.2  VHF  Aeronautical  Mobile  Facilities  Plan 

3.2.1  Genera! 

INAT  IV,  Rec  7/7  and  NAT  V,  Rec  4/5  Notel 

3.2.1. 1  The  Canadian  and  United  Sutes  administrations  are  to 
co-ordinate  frequency  assignments  for  those  VHF  facilities 
required  for  North  Atlantic  West  of  30“W  and  Pacific  ooerations 
and  which  are  located  in  the  North  American  Continent 


3.2. 1.2  Development  and  Application  of  Geographical  Separation 
Criteria  in  the  NAM  and  EUR  Regions 
l NAT  V,  Rec  16/8! 

The  appropriate  frequency  planning  bodies  in  the  NAM  and  EUR 
Regions  should  develop  as  necessary,  and  apply,  any  additional 
criteria  for  the  geographical  separation  of  VHF  facilities,  to 
ensure  there  is  adequate  frequency  protection  for  the  stated  ATS 
VHF  communications  requirements. 


3.2. 1 .3  Application  of  Georgraphica!  Separation  Cntne  m 
Certain  Areas  of  the  NaT  Region 
[NAT  V,  Rec.  16/91 

The  agreed  geographical  separation  criteria  Tor  the  EUR  Region 
should  be  applied  within  those  areas  of  the  NAT  Region  East  of 
30°W  where  no  international  frequency  planning  body  exists,  and 
the  agreed  criteria  for  the  NAM  Region  in  those  -<eas  west  of 
30°W. 
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3.2. 1.4  Development  of  Geographical  Separation  Criteria  for 
VHF  Communications  Serving  SST  Operations 
INAT  V,  Rec.  16/101 

The  appropriate  international  frequency  planning  bodies  of  the 
NAM  and  EUR  Regions  should  develop  additional  geographical 
separation  criteria,  when  so  required,  to  ensure  the  necessary  fre¬ 
quency  protection  for  any  specific  VHF  requirements  for  SST 
operations. 


3. 2. 1 . 5  Potential  Interference  Involving 
Extended-Range  VHF  Facilities 
ISP  NAT  (1965),  Rec.  6.ix/4] 

In  assigning  frequencies  for  extended  range  VHF  facilities  due 
consideration  should  be  given  to  all  possibilities  of  interference 
which  might  result. 


3.1 1.6  Frequency  Assignments  for  VHF  Operational 
Control  Channels 

[NAT  V,  Rec.  16/261 

1)  Where  a  requirement  exists  for  provision  of  Pilot-to-Com- 
pany  VHF  communication  channels,  frequencies  lor  such 
channels  for  locations  west  of  30°W  should  be  assigned  from 
the  group  128.82S  to  132.02$  MHz  inclusive  and  for  locations 
east  of  30°W  from  the  group  131.4  to  131.9$  MHz  inclusive 
and  specific  assignments  co-ordinated  between  the  airline 
operating  agencies  and  Administrations  concerned. 

Note —  In  the  United  States  and  Canada,  frequencies  in  the 
band  128.825  to  132.025  MHz  have  already  been  assigned  for  en- 
route  communications  and  therefore  may  not  be  available  for  inter¬ 
national  use  in  these  countries. 

2)  Assignments  made  in  this  respect  should  be  notified  to  ICAO 
for  promulgation. 

3.11.7  VHF  frequency  123.1  MHz  is  the  SAR  scene -of- action 
auxiliary  channel. 

3.2.1.8  The  attention  of  all  concerned  is  directed  to  the  need  to 
restrict  the  use  of  the  VHF  Emergency  Frequency  121.3  MHz  to 
that  outlined  in  Annex  10,  Volume  I.  Part  fl.  Chapter  4,  4.1.J.L 


3.2.1.9  Delivery  by  Print  Christian  Sund  of  _  - 

AMS  Traffic  for  Gander  ■  ■ 

All  concerned  should  keep  under  review  the  possible  need  to 
improve  the  transit  time  of  aircraft  messages  received  at  Prins 
Christian  Sund  for  delivery  to  Gander. 

3.2. 1. 10  In  order  to  provide  adequate  coverage  to  the  maximum 
distance  possible  on  the  main  arterial  routes  in  the  PAC  area, 
extended  range  VHF  installations  should  be  established  at  loca¬ 
tions  shown  in  Table  COM  2. 

3.2.1.11  Aircraft  station*,  when  filing  an  air-to-ground  message 
requiring  relay  by  an  aeronautical  station,  should  be  permitted 
normally  to  include  not  more  than  two  aircraft  operating  agency 
addresses,  in  addition  to  the  addressee  referred  to  in  (a)  of 
2.1. 1.4  of  PANS-RAC,  Part  VIII  (Doc  4444)  (aircraft  operators 
may  nominate  the  addressees  on  a  predetermined  basis). 

Note  I.  —  Under  exceptional  circumstances  messages  containing 
more  than  two  addressees  may  be  filed  but  these  would  be  limited  to 
addressees  concerned  with  the  text  of  the  message. 
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Note  2.  —  Filing  •  DEP  messages  while  en-route  is  to  be  avoided  to 
the  extent  possible  :.nce  these  messages  can  be  fled  at  the  point  oj 
departure  for  trar. .  —.ssion  on  the  AFTN  Non-compliance  with  this 
procedure  leads  to  --necessary  loading  of  the  air-to-ground  channels. 

3.3  HF En- Route  Communications 

3.3.1  Optimum  Use  of  HF  Channels  Assigned  and 
Reduction  c  f  Guard  on  Discrete  HF  Channels 
at  Aeronautical  Stations 

[NAT  V,  F-scs.  16/1  and  16/21 

When  designating  Primary  and  Secondary  frequencies,  aero¬ 
nautical  stations  should  take  into  consideration  the  need  to  avoid 
overloading  on  Hr  channels  employed  and  utilize  to  the  extent 
practicable  all  assigned  frequencies  available  which  are  suitable 
for  the  operation. 

Note.  —  Aeronautical  stations  may  discontinue  guard  on  discrete 
HF  channels  assigned  to  them  if  the  expected  seasonal  propagation 
conditions  indicate  tnat  their  use  will  not  be  required  for  certain  periods 
provided  prior  coordination  is  effected  between  all  aeronautical  sta¬ 
tions  concerned  and  with  the  users.  Such  action  should  be  promulgated 
by  AIR.4C  NOTASd  Frequencies  guarded  at  any  time  should  be  such 
as  lo  permit  communications  with  aircraft  anywhere  at  that  time  within 
the  area  served.  Ar.nex  15  requires  that  the  watch  schedules  be  pub¬ 
lished  in  States'  A!?. 

3.3.2  Interim  Far-Jy  of  Frequencies  for  NAT  SSB  A3J  Operations 
[NAT  V,  Rec.  16/S] 

In  view  of  the  urgent  requirement  for  securing  an  additional 
family  of  frequencies  for  implementation  at  Gander,  Shannon, 
New  York  and  Reykjavik  for  SSB  A3J  operations,  immediate 
action  should  be  ta  *-tn  to  obtain  frequencies  for  interim  use  until 
a  family  is  available  perhaps  from  the  EUR  Region. 

Note.  —  Conside-arion  may  be  given  to  securing  the  use  of  2031 
kHz  from  the  NA  T  A  family  and  efforts  should  also  be  made  to  secure 
frequencies  of  the  order  of  5  or  6  MHz  and  9  or  10  MHz  <o  complete 
this  interim  A3J  fc-~uly.  Frequency  2931  kHz  could  continue  to  be 
used  at  other  assigned  locations  t  the  NAT  area  in  the  DSB  or 
SSBIA3H  modes. 

3.3.3  Assessment  of  Additional  Frequency  Requirements 
for  SSB  Aid  Operations 

[NAT  V,  Rsc.  16/61 

When  the  majority  of  aircraft  are  equipped  to  operate  with  SSB 
A3J  equipment,  the  States  concerned  snould  assess  the  need  for 
conversion  of  additional  NAT  frequencies  to  SSB  A3J  operation 
with  a  view  to  proposing  appropriate  amendments  to  the  AMS 
plan. 

3.3.4  Aircraft  Reporting  Time  Schedules 

When  the  provisiocs  of  Annex  10,  VoL  11,  S.2.2.2.4  or  S. 2.2.3. 1.2 
are  applied,  reporung  schedules  for  transmission  of  position 
reports  and  "Operations  Normal"  reports  (if  employed)  should 
be  designated  after  correlation  between  the  appropriate  aero¬ 
nautical  stations  so  as  to  ensure  minimum  conflict  for  the  net¬ 
work  operations. 

.Vote.  —  When  applied  in  association  with  Annex  10.  Voi.  II. 
5. 2. 2.2.4.  the  desig ration  of  reporting  times  will  be  done  by  a  ‘  'Regu¬ 
lar  Station".  Apphcczton  in  association  wtth  5. 2.2.3. 1.2 of  Annex  10. 
Voi.  II.  will  result  in  :ne  designation  being  made  by  the  network  nation 
wtth  which  the  aircraft  makes  its  prtftight  check  or  its  initial  contact 
after  take-off. 
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3  3.5  Introduction  of  SSB  in  the  International  HF 
Aeronautical  Mobile  Service 
I  ASIA/P  AC.  Rec.  14/41 

In  areas  where  complete  VHF  en-rouie  coverage  cannot  be  pro¬ 
vided.  urgent  consideration  should  be  given  by  States  to 
introducing  SSB  (A3H  and  A3J)  transmit/receive  capability  at 
the  MWARA  (Major  World  Air  Route  Area)  network  stations 
under  their  jurisdiction  on  a  co-ordinated  basis  as  soon  as  prac¬ 
ticable  but  not  later  than  31  December  1978. 

3.3.6  Operational  Efficiency  at  VOLMET  HF  Stations 
[AS1A/PAC.  Rec.  14/7) 

Provision  should  be  made  at  en-route  and  VOLMET  HF  stations 
for: 

1)  modern  equipment,  taking  into  account  the  following  factors: 

a)  transmitters  with  adequate  power  output; 

b)  adequate  standby  equipment  and  power; 

c)  efficient  antennae,  feeder  lines  and  related  equipment; 

d)  transmitted  signal  monitoring  provisions  for  VOLMET 
broadcasts. 

2)  adequate  premises  and  operating  environment,  taking  into 
account  the  following  factors: 

a)  arranging  the  layout  of  the  equipment  in  the  station  to 
conform  to  good  engineering  practices; 

b)  sound-proofing  and  air-conditioning  the  station; 

c)  selection  of  low  noise  reception  site. 

3)  full  application  of  the  operational  provisions  contained  in 
Volume  II  of  Annex  10,  including  special  attention  to: 

a)  transmission  techniques; 

b)  call  sign  identification  procedures; 

c)  24  hours  daily  continuous  operation; 

d)  checking  quality  of  modulation. 

4)  adequate  co-ordinat:  n  between  mobile  and  fixed  services 
taking  into  account  the  need  to  accommodate  the  agreed  tran¬ 
sit  times  for  message  handling  between  origin  and  destination 
stations.  : 

Comment:  Directives  on  handling  techniques  for  transfer  of 
messages  are  contained  in  the  Report  of  the  VI  Session  of  die 
COM  Division  ( Doc  7031.  COM/SSI-1,  pages  VI I -6  to  VH-18). 

5)  employment  of  fully  trained  operating  and  supervisory  per¬ 
sonnel  of  appropriate  grade  and  in  sufficient  numbers,  and 
arranging  periodic  refresh er  courses  for  the  station  personnel. 

t 

3.3.7  Elimination  of  Interference  on  HF  R  TF  Frequencies 
(ASIA/PAC,  Rec.  14/8) 

Sutes  are  urged: 

1)  to  co-ordinate  on  a  national  basis  with  the  appropriate 
interested  authorities  a  programme  directed  towards  achiev¬ 
ing  the  elimination  of  the  interference  currently  being 
experienced  on  some  of  the  frequencies  allocated  to  the  Aero¬ 
nautical  Mobile  <R)  Service  in  the  Region; 

2)  when  reviewing  methods  for  developing  such  a  national 
programme,  to  aonsider  the  procedures  prescribed  in: 

—  Chapter  HI,  Article  9  (Notification  and  Recording  of  Fre¬ 
quencies  in  the  Master  International  Frequency  Register); 

—  Article  13  on  International  Monitoring; 

—  Article  1 5  on  Procedure  in  a  case  of  Harmful  Interference, 
of  the  ITU  Radio  Regulations. 


3)  in  the  case  of  an  unidentified  interfering  station,  to  notify  the 
Regional  OtT  re  concerned: 

4)  however,  in  tie  case  of  persistent  harmful  interference  to  an 
aeronautical  service  which  may  afreet  safety,  to  immediately 
report  to  ICAO  and  to  the  ITU  using  the  prescribed  format, 
for  appropriate  action. 

Comment:  The  Regional  Office  will  circulate  the  information 
received  on  interference  to  other  States  as  appropriate  in  an 
endeavour  to  identify  the  interfering  station.  The  ICAO  Technical 
Assistance  Regional  Electronics  Engineer  will  provide  a  valuable 
contribution  in  this  regard. 


3.3.8  Implemen'-atton 

Amendments  to  the  SP-RDARA  (Regional  and 
Domestic  Air  Roise  Areas )  Network 
IASI  A/P  AC.  Rec.  17/39) 

The  aeronautical  stations  listed  below  along  with  the  assigned  fre¬ 
quencies  should  be  added  to  the  network  as  soon  as  practicable, 
but  not  later  than  30  September  1974. 


Frequencies 

Aeronautical  Station 

(kHz) 

Cook  Island 

Rarotonga 

3460.  6575 

8924,  11391 

Ellice  Island 

Funafuti 

6575,  8924 

Gilbert  Island 

Tarawa 

3460,  6575 

8924.  11319 

Niue  Island 

Aloft 

3460,  6S75 

Tonga 

Tonga  Inti.’ 

3460.  6575.  8924 

Western  Samoa 

Apia/Faleolo 

3460,  6575 

4.—  Aeronautical  Radionavigation  Service 

(Table  COM  3.  Charts  COM  5N.  5P,  6  and  7) 

4. 1  Genera I 

4.1.1  The  plan  for  radionavigation  aids  designates  for  each  loca¬ 
tion  the  aids  required  for  all  functions  and,  with  some  exceptions, 
the  frequency  to  be  used. 

4.1.2  Radio  Na.aids  Frequency  Planning  ■  — 

IN  AT  V.  Rec.  4/5) 

The  appropriate  frequency  planning  bodies  in  the  EUR  and  NAM 
Regions  should,  in  their  respective  areas,  co-ordinate,  as  necess¬ 
ary,  the  frequency  assignments  for  the  radio  navaids  facilities 
recommended,  to  ensure  that  there  is  adequate  frequency  protec¬ 
tion. 

Note.  —  In  general  the  planning  criteria  apply  for  the  NAM  Region 
to  the  west  of  longaude  3(P  W  and  for  the  EUR  Region  to  the  east  of 
this  meridian. 

4.1.3  Frequency  Protection  for  VHFIUHF  Navaids 
Related  to  SST  High  Level  Tracks 

Sutes.  in  their  future  planning  of  VHF/UHF  Navaids,  e.g.  VOR 
and  DME,  should: 
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1)  give  early  consideration  to  the  need  to  provide  frequency  pro¬ 
tection  to  a  standard  service  height  of  20  000  m  (66  000  ft> 
where  these  facilities  are  directly  relevant  to  SST  high  level 
tracks; 

2)  take  full  advantage  of  methods  for  adapting  the  service  areas 
to  the  operational  requirement  of  such  facilities,  e.g.  by  the 
“keyhole"  method. 

(NAT  V.  Rec.  4/6! 

4,1.4  To  assist  in  the  assignment  of  frequencies,  LF/MF  and 
VHF  frequencies  presently  assigned  are  listed  in  ascending  order 
in  the  indexes  to  Table  COM  3.  These  indexes  do  not  show  the 
status  of  implementation  of  the  facilities. 


4.2  Long-distance  Radionavigation  Aids 

4.2.1  The  basic  long-distance  radionavigation  aids  included  in 
the  plan  are  CONSOL  and  LORAN,  supplemented  by  a  number 
of  high-powered  non-directional  radio  beacons  (NDB).  The  sta¬ 
tions  constituting  the  LORAN  and  CONSOL  plans  do  not  appear 
in  the  tabulations,  but  on  Charts  COM  5N  and  5P  only. 


4.2.2  Aircraft  Long-Range  Navigation  Requirements 
on  Extreme  Northern  Routes 
(NAT  V,  Rec.  4/7] 

Aircraft  flying  typical  air  routes  in  the  NAM  area  (cf.  ATS  Chart 

3)  such  as  Alert-Anchorage,  Resolute-Anchorage,  Frobisher- 
Anchorage,  and  Frobisher-Seattle,  should  be  provided  with 
suitable  long-range  navigation  equipment  for  sectors  of  such 
routes  not  adequately  provided  with  en-route  navigation  aids. 


4.2.3  Withdrawal  of  LORAN-A  Stations 

(SP  NAT/PAC  (1974),  Rees.  1/2  and  1/41 

4.2.3.1  The  date  for  the  withdrawal  of  LORAN-A  facilities  from 
the  NAT  Regional  Plan  is  29  December  1977, 

4.2J.2  The  LORAN-A  stations  now  included  in  the  PAC 
Regional  Plan  should  be  retained  in  operation  up  to  at  least  31 
December  1979,  on  the  understanding  that,  should  justified 
requirements  for  an  extension  of  operation  beyond  that  date  be 
brought  forward,  this  be  made  the  subject  of  further  review. 


4.3  Short-Distance  Radionavigation  Aids 
and  Approach  and  Landing  Aids 

4.3.1  The  basic  short-distance  radionavigation  aids  included  in 
the  Plan  are  Very  High  Frequency  Omnidirectional  Radio  Range 
(VOR)  associated  with  Distance  Measuring  Equipment  (DME) 
and  Non-directional  Radio  Beacons  (NDB).  The  basic  final 
approach  and  landing  aid  is  the  Instrument  Landing  System 
(ILS). 

(Amendment  NAM/CAR  74/2  COM! 


4.3.2  Within  the  United  States  of  America; 

1)  VOR  frequency  assignments  for  general  use  between  108  and 

1 17.975  MHz  may  be  made  on  odd  twentieths  of  a  megahertz 
as  of  1973; 

(Amendment  NAM/CAR  71/2  COM  Revised) 

21  ILS  localizer  assignments  for  restricted  use  between  108  and 

1 1 1.975  MHz  may  be  made  on  odd  tenths  plus  a  twentieth  of 
a  megahertz.  Localizer  assignments  on  odd  tenths  will  con¬ 
tinue  to  be  made  on  a  general  use  basis.  The  appropriate  glide 


path  paired  frequency  will  be  selected  in  accordance  with 
Annex  10.  Volume  1.  Part  I.  3  1.5.1  (Amendment  52); 
(Amendment  N'AM/CAR  74/2  COM) 

3)  where  DME  is  located  with  VOR  or  ILS  facilities  that  are 
operating  on  odd  twentieths  of  a  megahertz,  the  channel 
assignment  will  be  the  corresponding  “Y"  channel  shown  in 
Annex  10.  Volume  l.  Part  1.  3. S. 2.3. 3. 

(Amendment  NAM/CAR  71/2  COM  Revised) 


4.3.3  Siting  of  VOR  and  DME 
[ASIA/PAC,  Rec.  16/4] 

Where  a  requirement  has  been  established,  VOR  and  DME 
should  be  so  collocated  as  to  facilitate  the  provision  of  an 
optimum  air  traffic  control  and  air  navigation  system  within  the 
terminal  area.  The  precise  siting  of  aids  to  provide  for  such  a 
system  should  be  decided  in  consultation  with  operators  con¬ 
cerned.  Where  DME  is  provided  by  means  of  TACAN.  it  should 
be  collocated  and  frequency  paired  with  its  associated  VOR. 


4.4  Implementation 

4.4.1  General  Guidance  on  Priorities  for  Implementation  of 
Required  Radio  Navigation  Aids 
[ASIA/PAC.  Rec.  17/40] 

1)  First  priority  should  be  given,  nof  necessarily  in  the  sequence 
listed,  to  co-ordinate  implementation  of; 

—  required  aids  (VOR,  VOR/DME)  for  ATC  terminal  area 
operations  at  aerodromes; 

—  required  aids  for  approach  and  landing; 

—  necessary  improvements  to  existing  ILS  installations  to 
ensure  that  the  ILS  performs  to  at  least  the  Facility  Perfor¬ 
mance  Category  1  Standards  of  Annex  10; 

—  improved  ILS  performance  at  aerodromes  used  by  heavy 
transport  jet  aircraft; 

—  required  aids  (VOR,  VOR/DME  and/or  NDB)  at  key  en- 
route  or  terminal  area  points  to  meet  the  needs  of  the  Air 
Traffic  Services. 

2)  Second  priority  should  be  given,  not  necessarily  in  the 
sequence  listed,  to  co-ordinate  implementation  of: 

—  required  en-route  aids  (VOR,  VOR/DME  and/or  NDB) 
at  other  key  points  for  transition  from  oceanic  to  continen¬ 
tal  ATS  environment; 

—  upgrading  of  existing  Facility  Performance  Category  1  ILS 
systems  to  Facility  Performance  Category  n  where 
required. 

3)  Third  priority  should  be  given  to  implementation  of  the 
remaining  radio  navigation  aids'  requirements  for  en-route 
ATS  operations/aircraft  navigation  purposes  in  co-ordination 
with  priorities  for  establishment  of  the  plan  of  ATS  routes. 


4.4.2  When  radio  navigation  aids  have  been  installed,  they 
should  be  commissioned  and  made  operationally  available  to  the 
relevant  performance  capability  as  soon  as  practicable. 
[ASIA/PAC,  Rec.  17/41] 
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5.—  Aeronautical  Broadcasting  Service 

5.1  General 

5.1.1  The  plan  for  radiotelephony  broadcasts  of  meteorological 
information  (VOLMET)  from  designated  locations  on  a  time- 
shared  basis  appears  in  Table  MET  5. 

5.1.2  Need  to  Reduce  Ground  Initiated  Messages  to 
Aircraft  in  Flight 

1SPL  NAT  (1965)  Rec.  6.viii/4] 

Where  a  VOLMET  broadcast  system  is  implemented  the  recog¬ 
nized  objective  should  be  that  no  ground  initiated  meteorological 


information,  duplicating  the  VOLMET  data,  be  transmitted  to  an 
aircraft,  unless  specifier  lly  requested  from  the  aircraft 

Note.  —  Maximum  possible  use  could  be  made  of  simplified  formats 
and  abbreviations  in  preparing  airline  operating  agency  originated 
messages  for  transmission  to  aircraft,  eg.  in  lieu  of  giving  a  complete 
MET  report  or  forecast  for  a  particular  airport  n  would  only  be  necess¬ 
ary  to  indicate  "ABOVE  or  BELOW  Company  Minima"  and  only  in 
the  case  of  the  laner  would  additional  detailed  information  be  pro¬ 
vided. 


i 

t 
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TABLE  COM  1  -  AERONAUTICAL  FIXED  TELECOMS'  .  MCATION  NETWORK 

EXP  IAS  A  TION  OF  TABLE 


Column 

I  &  2  The  tetminal  stations  of  individual  circuits.  The  circuits  arc  listed  alphabetically,  by  the  Terminal  1  station.  Each  cucuit  is 
listed  once  only;  Terminal  1  is  always  the  station  which  is  first  alphabetically  w  ithin  the  circuit. 

3  Type  of  operation  specified: 

LTT  -  Landline  teletypewriter  (landline,  cable,  VHF,  UHF  or  SHF) 

RTT  -  Radio  teletypewriter  (HF) 

MAS  -  Manual  A1  Simplex 
RTF  -  Radiotelephone 

dx  -  duplex 
di  -  diplex 

Underlined  where  not  implemented 

4  Supplementary  information  and  references  to  notes. 

Where  a  type  of  operation  is  provided  other  than  that  which  is  recommende  d,  the  type  existing  is  show  n  in  this  column  when 
it  is  deemed  of  interest  to  provide  supplementary  information,  but  this  does  -iot  imply  endorsement  on  the  part  of  ICAO. 

For  a  complete  appreciation  of  all  circuits  required.  Chart  COM  2  should  be  consulted  in  conjunction  with  the  description  of 
the  system  in  the  Introduction. 


TABLEAU  COM  1  -  RESEAU  DU  SERVICE  FIXE  DES  TELECOMMUNICATIONS  AERONAUTIQUES 

EXPLICATION  DU  TABLEAU 


Colonne 

1  &  2  Stations  terminates  du  circuit.  Les  circuits  sont  indiques  dans  I’ordre  aiphabiiique  des  stations  terminates  I .  Cheque  circuit  ne 
figure  qu'une  fois;  la  station  terminate  1  est  toujours  la  premiere  dans  fordre  alphabet  ique  a  l'interieur  du  circuit. 

3  Type  d’exploitation  specified 

LTT  -  Tclcimprimeur  par  fil  (fO,  cable,  VHF,  UHF  ou  SHF) 

RTT  -  Wadiotelcimprimcur  (HF) 

MAS  -  Simplex  manual  A1 
RTF  -  Radiotelephone 

dx  -  duplex 
di  -  diplex 

Indication  soulignee  si  le  service  n’est  pas  assure 

4  Renscignements  complcmcntaires  et  renvois  a  dcs  notes. 

Lorsque  le  type  Sexploitation  qui  est  assure  est  autre  que  celui  qui  est  recc  mmande,  Ic  type  d'exploitatkm  actucl  est  tndique 
dans  cette  colonne  lorsqu'il  est  juge  utile  dc  donner  cc  renscigncmcnt  supp'  .  mentaire,  maiscettc  indication  n'indique  aucune 
approbation  dc  la  part  dc  I'OACI. 

Pour  evaluer  complctcmcnt  I'cnscmble  des  circuits  requis,  consulter  la  Carte  COM  2  conjointement  avee  la  description  du 
systeme  donnee  dans  ('Introduction. 
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TERMINAL 


EMPL ACEMENTS 


TERMINAL 


TERMINAL 

II 


SERVICE 


OBSERVATIONS 


TERMINAL 

I 


LUGARES 


TERMINAL 

II 


SERVICIO 


OBSERVACIONES 


ANCHORAGE 

APIA  (Faleolo) 
AUCKLAND/ 

BERMUDA 

BOGOTA 

BRISBANE 

CARACAS 

CURACAO 

FUNAFUTI 

GOOSE 

GUAM 

GUAYAQUIL 

HABANA 

HONOLULU 


ISLA  DE  PASCUA 
(Easter  I.) 


AERONAUTICAL  FIXED  TELECOMMUNICATION  NETWORK 
RESEAU  DU  SERVICE  FIXE  DES  TELECOMMUNICATIONS  AERONAUTIQUES 
RED  DE  TELECOMUNICACIONES  FIJAS  AERONAUTICAS 


HONOLULU 

LTT 

SAN  FRANCISCO 

LTT-dx 

TOKYO 

LTT 

NANO  I 

RTT 

NANDI 

LTT 

RAROTONGA 

RTT 

KANSAS  CITY 

LTT 

KANSAS  CITY 

LTT 

HONIARA 

RTT 

KANSAS  CITY 

LTT 

KANSAS  CITY 

LTT 

HANOI 

HAS 

MONTREAL 

LTT 

S0NDRE  STR0MFJORD 

VHF  RTT 

HONOLULU 

LTT 

SAIPAN 

LTT 

KANSAS  CITY 

LTT 

KANSAS  CITY 

LTT 

MANILA 

LTT 

PAGO  PAGO 

RTT-dl 

SAN  FRANCISCO 

LTT-dx 

PAPEETE  (TAHITI) 

LTT 

TOKYO 

nr 

PAPEETE  (TAHITI) 

LTT 

SANTIAGO 

RTT 

RTT/ISB/LTT  through/vla/a  traves  de: 
PANAMA 


RTT/ISB/LTT  through/vla/a  traves  de: 
PANAMA 


RTT/ISB 


p  I  -/- 
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LOCATIONS 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

REMARKS 

1 

7 

1 

4 

KANSAS  CITY 

KINGSTON 

LTT 

LIMA 

LTT 

LISBOA 

LTT/RTT 

Provided  via/assurS  via/proporcio- 

rado  vfa:  NEW  YORK 

MEXICO  CITY 

LTT 

MONTREAL 

LTT 

NASSAU 

LTT 

PANAMA 

LTT 

PORT-AU-PRINCE 

LTT 

PORT-OF-SPAIN 

LTT 

SAN  FRANCISCO 

LTT 

SAN  JUAN 

LTT 

SANTO  DOMINGO 

LTT 

ST.  MAARTEN 

LTT 

TEGUCIGALPA 

in 

LISBOA 

SANTA  MARIA 

RTT 

LONDON 

MONTREAL 

LTT 

1  channel  on  common  carrier  - 
1  voie  sur  le  rSseau  publique  - 
1  canal  en  portadora  comun 

MONTREAL 

LTT 

Channels  3  &  4  of  the  SCOT ICE  - 
I : EC AN  cables  - 
Vcies  Nos  3  et  4  des  cables 

SCOTICE/ ICECAN  - 
Canales  3  y  4  de  los  cables 

SCOTICE/ICECAN 

REYKJAVIK 

LTT 

Channels  1  A  2  of  SCOTICE  cable  - 
Vcies  Nos  1  et  2  du  cSble  SCOTICE  - 
Canales  1  y  2  del  cable  SCOTICE. 

MONTREAL 

REYKJAVIK 

LTT 

Channel  2  of  ICECAN  cable  - 
Vcie  No.  2  du  cSble  ICECAN  - 
Canal  2  del  cable  ICECAN 

NANDI 

HONOLULU 

LTT 

NAUSORI 

LTT 

NIUE 

MAS 

NOUMEA/LA  TONTOUTA 

RTT 

PAPEETE 

RTT 

PAGO  PAGO 

m 

PORT  VILA 

RTT 

SYDNEY 

LTT 

TARAWA 

MAS 

TONGA 

MAS 

WALLIS  I. 

MAS 

NAURU 

SYDNEY 

LTT 

Of'1  and 

SAN  FRANCISCO 

LTT 

REYKJAVIK 

S0NORE  STR0MFJORD 

LTT 

Eastern  segment  of  Channel  1  on 

ICECAN  cable  plus  VHF  RTT 

FREDER I KSDAL -S0NDRE  STR0MFJORD  - 

Trongon  est  de  la  voie  1  sur  cSble 

ICECAN  plus  VHF  RTT  FREDER! KSDAL- 
S0NORE  STR0MFJORO  -  . 

T-amo  oriental  del  canal  1  del  cable 

ICECAN,  mas  VHF  RTT  FREDER! KSDAL- 
S2N0RE  STR0MFJORD. 

AlO 
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COM  1 


3-1- 


LOCATIONS 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

REMARKS 

1 

2 

3 

4  j 

REYKJAVIK 

S0NDRE  STR0MFJORD 

VHF/RTT 

Tc  be  retained  pending  achievement 
c"  adequate  reliability  of  the 
V-F-RTT  link  FREDERI KSDAL- 
S8NORE  STR0MFJORD 

A  conserver  en  attendant  que  la 
l-'aison  VHF  RTT  FREDERI KSDAl- 
S2NDRE  STR0MFJORD  soit  suffisam- 
rent  fiable  - 

Deoe  conservarse  mientras  no  se 
l:gre  el  funcionamiento  seguro 
cel  enlace  VHF  RTT  FREDERIKSDAL- 
SvNORE  STR0MFJORD. 

SANTA  MARIA 


SHANNON 


RTT 


3-1-6  COM  1  AFTN  NAT/NAM/PAC  ANP 

[  LOCATIONS 

1 

SERVICE  i  REMARKS 

1 

1 

TERMINAL 

1 

TERMINAL 

II 

1 

2 

3  5  4  

MULTIPOINT  CIRCUITS  N 

umbers  2,  3  and  4 

CIRCUITS  MULTIPOINTS  NumAros  2.  3  at  4 

CIRCUITOS  PARA  VARIOS  PUNTOS  NumAros  3  v  4 

UNITED  STATES 
(Kansas  City) 

MULTIPOINT  CIRC 

BARBADOS 

DOMINICA 

GRENADA 

MARTINIQUE 

ST.  LUCIA 

ST.  VINCENT 

U IT  Number  2 

LTT 

LTT 

LTT 

LTT 

LTT 

LTT  | 

UNITED  STATES 
(Kansas  City) 

MULTIPOINT  CIR 

ANTIGUA 

GUADELOUPE 

MONTSERRAT 

ST.  KITTS 

QUIT  Number  3 

1 

LTT  ! 

LTT 

LTT 

LTT 

: 

UNITED  STATES 
(Kansas  City) 

MULTIPOINT  CIR< 

PORT  OF  SPAIN 
SCARBOROUGH-TOBAGO 

lUIT  Number  « 

in  ;  i 

ITT  ; 

_ l 

NAT/NAM/PAC  ANP 


AFTN 


COM  1A 


J- 


TABLE  COM  1A  -  AERONAUTICAL  METEOROLOGICAL  CIRI.ITS  [AFS] 

TABLEAU  COM  1A  -  CIRCUITS  HETEOROLOGIQUES  -ESONAUTIQUES  (AFS) 
TABLA  COM  1A  -  CIRCUITOS  METEOROLOGICOS  AERONAUTICOS  (AFS) 


Circuits  handling  MET  data  in  a  separate  syster  external  to  AFTN 
Circuits  acheminant  les  donnfies  MET  dans  un  syst&me  sfiparfi,  distinct 
du  AFTN 

Circuitos  por  los  cuales  se  cursan  datos  meteorologicos  (MET),  en  un 
sistema  separado,  externo  a  la  red  de  tel econjnicaci ones  fijas 
aeronauticas  (AFTN) 


LOCATIONS 

TERMINAL 

I 

TERMINAL 

II 

SERVICE 

REMARKS 

EMPLACEMENTS 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

OBSERVATIONS 

LUGARES 

TERMINAL 

I 

TERMINAL 

11 

SERVICIO 

OBSERVACIONES 

1 

2 

3 

4 

Anchorage 

San  Francisco 

LTT 

Lisboa 

t 

Santa  Marfa 

Suitland 

RTT 

LTT/RTT 

Provided  via  - 
Assurfi  via  - 

Proporcionado  via  :  NEW  YORK 

A13 


3-1-9 


TABLE  COM  1C  -  ATS  DIRECT  SPEECH  CAPABILITY  TO  LINK  ADJACENT  FIC/ACC 
AND  ATS  UNITS  LOCATED  OUTSIDE  THE  CONTROL  AREAS  OF  THESE 
FIC  OR  ACC  OR  BETWEEN  TWR 

EXPLANATION  OF  TABLE 


Column 

1  &  2  The  terminal  stations  of  the  circuit.  The  circuits  arc  listed  alphabetically  r>  the  Terminal  1  station.  Fach  circuit  is  listed 
once  only,  and  Terminal  1  is  always  the  station  which  is  first  alphabetically  »  ithin  the  circuit. 

3  Type  of  operation  specified: 

RTF  -  Radiotelephone 

LTF  -  Landlinc  telephony  (landline,  cable,  VHF.UHF,  SHF  or  scarcer) 

HF/DSB  -  High  frequency  double  side  band  modulation 

HF/ISB  -  High  frequency  independent  side  band  modulation.  In  genera!  combined  with  one  or  more 
telegraph  channels  in  the  opposite  side  band 

Underlined  where  not  implemented. 

4  Supplementary  information  and  references  to  notes. 

Where  a  type  of  operation  is  provided  other  than  that  which  is  recommended,  the  type  existing  is  shown  in  this  column 
when  it  is  deemed  of  interest  to  provide  supplementary  information,  bwt  this  docs  not  unply  endorsement  on  the  part 
of  ICAO. 


TABLEAU  COM  1C  -  MOYENS  DE  COMMUNICATIONS  \  ERBALES  D1RECTES  ATS 
DESTINES  A  RELIER  DES  FIC/ACC  ADJACENTS  A  DES  ORGANES  ATS  S1TUES  A 
L’EXTERIEUR  DES  REGIONS  DESSERVIES  PAR  CES  FIC  OU  ACC,  OU  A  RELIER  DES 
TOURS  DE  CONTROLE  D’AERODROME 

EXPUCA  TION  DU  TABLEA  U 


Colonne 

1  A  2  Stations  terminates  du  circuit.  Les  circuits  sont  indiques  dans  I’ordre  alphxbetique  des  stations  terminates  1 .  Chaque  circuit 
ne  figure  qu'une  fait;  la  station  terminal  1  ejt  toujours  la  premiere  dans  I’ordre  alphxbetique  a  I’intcricur  du  circuit. 

3  Type  d'cxploitation  specifier 
RTF  -  Radiotelephone 

LTF  -  Telephonic  par  fil  (fil  cfbte,  VHF,  UHF,  SHF  ou  diffusion  trr pospherique) 

HF/DSB  -  Modulation  d’ondes  HF  a  bande  latcrale  double 

HF/ISB  -  Modulation  d'ondet  HF  a  bandes  lateraies  independantes.  En  general,  une  ou  plusieurs 
votes  telegraph iques  sont  incorporees  a  la  bande  laterale  oppe-see 

Soulignc  si  le  service  n  est  pas  mu  en  oeuvre. 

4  Rcnseigncmcnts  complcmentaircs  et  renvois  a  des  notes. 

Lorsquc  le  type  d'cxploitation  qui  est  assure  est  autre  que  celui  qui  cst  recommande,  le  type  d'cxploitation  actuel  est 
indique  dans  cettc  colonne  loraqu’il  est  juge  utile  dc  donner  cc  renseucicmcnt  supplemcntaire,  mais  cette  indication 
nlmpliquc  aucune  approbation  de  la  part  de  I'OACI. 


A14 
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AFTN 
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LOCATIONS 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

REMARKS 

r  _ 

|  EMPLACEMENTS 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

OBSERVATIONS 

1  1 

LUGARES 

TERMINAL 

1 

TERMINAL 

II 

SERVICIO 

OBSERVACIONES 

1 

1 

3 

4 

ALBUQUERQUE  ACC 

MAZATLAN  ACC 

LTF 

MONTERREY  ACC 

LTF 

ANCHORAGE 

EDMONTON 

HONOLULU 

OAKLAND 

PETROPAVLOVSK 

KAMCHATSKIY 

TOKYO 

VANCOUVER 

APIA  (FALEOLO) 

PAGO  PAGO 

Presided  by  switching  at  NANDI  when 
operationally  required  - 
Assure  par  commutation  S  NANDI 
Icrsque  T exploitation  l'exige  - 
Surinistrado  por  conmutaci^n  en 

NANDI  cuando  las  operaciones  lo 
re-quieran 

AUCKLAND 

HONOLULU 

j 

NANDI 

PAGO  PAGO 

Prcvided  by  switching  at  NANDI  - 
Assure  par  commutation  &  NANDI  - 
Suirini strado  por  conmutaci6n  en 

NANDI 

PAPEETE 

. 

RAROTONGA 

BORA  BORA 

PAPEETE 

BOSTON 

NEW  YORK 

LTF 

EDMONTON 

REYKJAVIK 

LTF 

Di-ect  with  drop  at: 

Di-ect,  avec  derivation  4: 

Di-ecto,  con  derivacion  en: 

S^NDRE  STR0MFJORD 

S0NORE  STR0MFJORO 

LTF 

A15 
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|  LOCATIONS 

! 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

REMARKS 

1 

2 

3 

4 

GUAM 

HONOLULU 

SAIPAN 

GANDER 

FREDERIKSDAL 

LTF 

Remote  Control  speech  - 
'dldcommande  verbal es  - 
Telemando  verbal. 

NEW  YORK 

LTF 

PRESTWICK 

LTF 

PRESTWICK 

LTF 

With  drop  at: 

Avec  derivation  3:  REYKJAVIK 

Con  derivacion  en: 

I 

PRINS  CHRISTIAN  SUNO 

LTF 

1 

Remote  Control  speech  - 
Teiecommande  verbales  - 
Telemando  verbal . 

REYKJAVIK 

LTF 

SANTA  MARIA 

RTF  \ 

S0NDRE  STR0MFJORD 

LTF 

With  drop  at: 

Avec  derivation  3:  GOOSE 

Con  derivaci6n  en: 

HABANA  ACC 

HOUSTON  ACC 

LTF 

Through/ via/a  travds  de:  MIAMI 

MIAMI  ACC 

LTF 

HONOLULU 

MANILA 

NAHA 

NANDI 

j 

OAKLAND 

RTF 

1 

PAGO  PAGO 

|  1 

TOKYO 

. 

HOUSTON  ACC 

MERIOA  ACC 

LTF 

Through/via/a  traves  de:  MEXICO  } 

MEXICO  ACC 

LTF 

*  • 

MIAMI 

LTF 

MONTERREY  ACC 

LTF 

I  SLA  DE  PASCUA 

PAPEETE  (Tahiti) 

SANTIAGO 

HF/ISB 

I  To  be  replaced  by  LTF/RTF  with  switching  at  N< 
A  remplacer  par  LTF/RTF  avec  conmutation  1  Nei 
adequat  -  , 

Se  sustltulra  por  LTF/RTF  mediante  conmutacio 
Santa  Marfa  sea  adecuado. 

>w  York,  whe 
h  York  lorsc 

i  en  Nueva  Y 

'  New  York-Santa  Maria  adequate  - 
-e  RTF  New  York-Santa  Maria  sera 

:rk,  cuando  el  LTF  Nueva  York- 

L6 


TERMINAL 

I 


LOCATIONS 


TERMINAL 

II 


SERVICE 


REMARKS 


1 

2 

5 

4 

JACKSONVILLE 

NEW  YORK 

LTF 

LISBOA 

SANTA  MARIA 

RTF 

LOS  ANGELES  ACC 

MAZATLAN  ACC 

LTF 

MADRID 

SANTA  MR  I A 

LTF/RTF 

To  zs  provided  by  switching  at: 

PrS.'j  avec  commutation  a: 

Se  p  roporcionara  mediante 
co'mutacion  en:  LISBOA 

MIAMI  ACC 

NASSAU  ACC 

LTF 

NEW  YORK 

LTF 

PORT-AU-PRINCE  ACC 

HF/DSB 

SAN  JUAN  ACC 

HF/IS8 

SANTO  OOMINGO 

HF/DSB 

LTF  through/via/a  travfis  de: 

SA".  JUAN 

MONCTON 

NEW  YORK 

LTF 

NANDI 

NAUSORI 

NOUMEA 

RTF 

' 

PAGO  PAGO 

RTF 

SYDNEY 

NEW  YORK 

SAN  JUAN 

LTF 

■ 

SANTA  MARIA 

RTF 

OAKLANO 

VANCOUVER 

Pe°EETE  (Tahiti) 

RANGIROA 

RAROTONGA 

PRESTWICK 

REYKJAVIK 

LTF 

SANTA  MARIA 

LTF/RTF 

Lancline  PRESTWICK-LISBOA  and 
Rapiotelephony  LISBOA-SANTA  MARIA  - 

PRESTWICK-LISBOA  par  fil  et 
LISBOA-SANTA  MARIA  en  radiotglS* 
phcnie  - 

Lines  alambrica  PRESTWICK-LISBOA  y 
raciotelefonfa  LISBOA-SANTA  MARIA. 

To  te  provided  by  switching  at: 

PrCvu  avec  coircnutati  on  3: 

Se  p  roporcionara  nedtante 
cor.mutacion  en:  LISBOA 

3-1-14  COM  1C  AFTN  NAT/NAM/PAC  ANP 


LOCATIONS 

1 

TERMINAL 

1 

TERMINAL 

II 

SERVICE 

REMARKS 

l 

2 

3 

4 

REYKJAVIK 

S0NORE  STR0MFJORO 

LTF 

STAVANGER 

LTF 

Tr  be  provided  by  switching  ac: 

F'$vu  avec  connotation  S: 

Se  proporcionara  mediante 
conmutaciSn  en:  PRESTWICK 

SAN  JUAN 

SANTA  MARIA 

LTF/ RTF 

T;  be  provided  by  switching  at: 

F'fivu  avec  commutation  3: 

Se  proporcionara  mediante 
conmutacion  en: 

NEW  YORK 

Aie 


TABLE  COM  2  -  AERONAUTICAL  MOBILE  SERVICE 

EXPLANATION  OF  TABLE 


Column 

1  Name  of  Station 

2  Functions  for  u Inch  frequencies  arc  required,  using  abbreviations  and  identifiers  as  listed  in 
the  “Explanation  of  functions  and  symbols”  below 

3  Total  number  of  channels  required  for  stated  function  or  combination  of  functions 

4  The  area  or  distance  within  which  each  required  channel  is  to  be  used 

5, 6,  7.  8  Recommended  radio  frequency  of  facility  for  the  funcnon(s)  shown  in  Colu~n  2  arranged  by 
protection  heignt  as  follows: 

Column 5:  up  to  1  200  m/4  000  ft  (S/T) 

Column  6:  up  to  3  050  m/10  000  ft  (L) 

Column  7 :  up  to  7  600  m/25  000  ft  (I) 

Column  8:  up  to  13  700  m/4J  000  ft; 

for  SST  up  to  19  800  m/65  000  ft  (U) 

(where  extended  range  coverage  is  required  it  is  annoted  ER) 

9  Frequencies  of  facility  providing  HF  radiotelcpliony  en-route  communications  (selected  from  the  Allotment  Plan 

in  Appendix  27  to  the  ITU  Radio  Regulations) 

10  Supplementary  information 

Where  the  service  is  operating  on  a  non-rccommended  frequency,  the  existing  frequency  is  shown  in  this  column  when  it 
is  deemed  of  interest  to  piovidc  supplementary  information,  but  this  does  r  ot  imply  endorsement  on  the  part  of  ICAO. 

Explanation  of  functions  and  symbols 

ACC-L  Area  control  service  up  to  7  600  m/25  000  ft 

ACC-LU  Area  control  service  up  to  1 3  700  m/45  000  ft 

ACC-SR  Area  radar  control  service  up  to  height  indicated  by  L,  LU  or  U 

ACC-U  .Area  control  service  from  6  000  m/20  000  ft  up  to  13  700  m'45  000  ft 

APP-L  Approach  control  service  up  to  3  050  m/10  000  ft  (PAC)  and  FL  100/25  NV  (NAT/NAM) 

APP-I  Approach  control  service  up  to  7  600  m/25  000  ft  (PAC)  and  FL  150/40  NVt  (NAT/NAM) 

APP-LU  Approach  control  service  up  to  13  700  m/45  000  ft 

APP-PAR  T  Precision  approach  radar  service  up  to  1  200  m/4  000  ft  (PAC) 

APP-SR  Approach  surveillance  radar  service  up  to  height  shown  by  L,  L  LU  or  U  (PAC) 

APP-U  Approach  control  service  from  6  000  m/20  000  ft  up  to  1 3  700  m/45  000  ft  «PAC) 

FIS  Flight  information  service  up  to  height  shown  by  L,  1.  LU  or  U 

GPS  General  purpose  communication  up  to  height  shown  by  L,  I,  LU  or  U  (NAT  NAM  -  L-4  550  m/1 5  000  ft) 

SMC  Surface  movement  control 

TWR  Aerodrome  control  service 

LEGEND 

Underlining  has  been  used  where  the  service  is  not  implemented  or  when  the  service  is  provided  on  a  non-rccommended  frequency. 

*  *  ACC  provides  service  in  Oceanic  CTA. 

(n  some  cases  the  frequencies  assigned  to  ACC  are  operated  at  locations  different  from  the  location  of  the  ACC,  either  as  “remote 
sectors"  or,  where  the  provision  of  direct  pilot-controller  communications  are  not  yet  feasible,  by  means  of  air-ground  communication 
stations  These  remote  locations  are  shown  against  the  frequency  concerned  in  Column  10. 

indicates  that  no  frequency  is  specified. 


NAT.'rjApi/PAC  AIIP  *08 I LE  '-=>  car-1  2  5-2-5 


LOCATION 

EMPLACEMENT 

LUGAfi 

FUNCTION 

FGNCTION 

FUNClON 

NO.  OF 
CHANNELS 
nOmBRE 

D£  VOIES 
NUM.  OE 
CANALES 

SERVICE 

RANGE 

PORTEE 

UTILE 

alcance 

DEL 

SERVICIO 

FREQUENCIES 

frequences 

FRECUENClAS 

REMARKS 

observat.ons 

OBSERVACONES 

|  VMF 

S/T 

L 

I 

1 

2 

3 

4 

5 

6 

7 

9 

10 

AMERICAN  SAMOA 

APP-U 

FIS-U(GP) 

1 

1 

ISO 

150 

1 

11'  .3/ 
125.9 

SP-7 

2945 

5638 

8847 

13304 

17909+ 

/Shared  with  air¬ 
port  Advisory 
Service  - 
Partage  avec  le 
service  consul ta- 
tif  d'aEroport  - 
Compartido  con  el 
servicio  consul- 
tativo  del 
aeropuerto 
+Note  -  Nota  3 

A AGO  PAGO/ Inti 

AUSTRALIA 

' 

SP-6 

294? 

5638 

8847 

13304 

17909+ 

SEA-3 

2987 

5673 

8868 

13288 

17965 

+Note  -  Nota  3 

SYONEY 

TOWNSVILLE 

1 

CWP-1+ 

2896 

5505 

CWP-2+ 

8854 

1325? 

T75JJ5 

TT303 

+Note  -  Nota  3 

BERMUDA 

(United  Kingdom) 

ACC-LU 

TWR 

APP 

2 

1 

1 

25 

118. 1 

1 

1 

126.9 
121.5 

119.9 

. 

BERMUDA 

BERMUDA  NAS 

CANADA 

TWR 

1 

25 

Hi 

■ 

ABBOTSFORD 

CALGART 

TWR/SMC 

APP-LU 

1 

2 

25 

m 

Hi 

§55 

CAMBRIDGE  BAY 

1 

NAT-0 / 

2ST 

5624 

8910 

1 3228* 

*Note  -  Nota  7 

*Note  -  Nota  5 

A20 


A 


MOBILE  (HF)  NU/U6M/P AC  ANP 


FREC.  isCIES 


VHF 


•Note  -  Note  7 


NAT-0*  I *Note  -  Note  7 


NAT-Af  FNote  -  Not*  7  1 

2931  |  See  also/voir  aussi/ 

vtase  tanthen: 
FREDERIKSDAl. 
and/et/y 
PR INS  CHRISTIAN 
SUND  (Greenland) 


1 7941 S  I  5 Note  •  Not*  3 


See  also/ voir 
aussi/ vdase 
tambien:HOPEDALE 


Remote  controlled 
from: 

TelAcormand#  de: 
Telecomando  de: 
GOOSE 


A21 


ftAT/r-»SM/PA c  ANP 


MOBILE  (HF1 


COM  2 


3-2-7 


SERVICE 

RANGE 


25 


FREQUENCIES 


VHF 


REMARKS 


10 


TORONTO 
TORONTO/ Inti 


TWR/SMC 

APP-L 


(Easter  I.)Mataverl 


CHINA 


CANTON* 


VANCOUVER 

ACC-LU 

2 

GPS 

1 

VANCOUVER/ Inti 

TWR/SMC 

1 

APP-L 

1 

WINDSOR/Uindsor 

TWR/SMC 

1 

WINNIPEG 

ACC-LU 

2 

GPS 

1 

WINNIPEG/Intl 

TWR/SMC 

1 

1 

CHILE 

I SLA  DE  PASCUA 

TWR 

1 

25  118.1 

100 
FIS 
FIS 


/Note  -  Nota  1 


♦Note  -  Nota  3 


♦Note  -  Nota  3 


♦Note  -  Nota  3 
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1 

SERVICE 

RANGE 

J  FREQUENCIES 

LOCATION 

FUNCTION 

i  VHF 

REMARKS 

S/T 

L 

I 

u 

1 

2 

3 

4 

S 

6 

7 

8 

9 

10 

COOK  IS. 

n 

RAROTONGA 

1 

25 

118.i 

IP-9  RDARA 

■ 

1 

AO 

■ 

3460/  " 

6 S757 

8924/ 

ITUS'/ 

/SP  MWARA  2945 

5638 

8847 

13304 

DENMARK 

FREDERIKSDAL, 

Greenland 

GPS 

127.9 

Remote  controlled 
from: - 

Telecommand^  de: 
Teleeomando  de: 
GANDER 

KULUSUK, 

Greenland 

GPS 

1 

■ 

127.9 

ER 

Remote  controlled 
from: 

Telecommande  de: 
Teleeomando  de: 
S0NORE  STR0MFJORD 

PRINS  CHRISTIAN  SUNO 
Greenland 

■ 

1 

127.9/ 

ER 

/Remote  controlled 
from: 

Telecommande  de: 
Teleeomando  de: 
GANDER 

QAQATOQAQ 

(Greenland) 

GPS 

1 

127.9 

Remote  controlled 
from: 

Telecommande  de: 
Teleeomando  de: 
S0NDRE  STR0MFJ0RD 

S0NDRE  STR0MFJORD  ’ 

l 

S0NORE  STR0MFJORD/ 
Sdndre  Strdmfjord 
Greenland 

FIS* 

TVIR 

APP 

1 

1 

2 

25 

126.2 

126.2 

121.5 

127.9 

ER 

NAT-D# 

2868/ 

5624/ 

8910/ 

13328/** 

#Note  -  Nota  7 
/Note  -  Nota  4 
•Communication 
service  provided 
from  S2NDRESTR0M 
Radio  for  flights 
below  FL  195 
within  S0NDRES- 
TR0M  FIR  - 
Service  de  commu¬ 
nications  assure 
a  partir  de 
S0NDRESTR0M  pour 
les  vols  au-dessou 
de  FL  195  dans  la 
FIR  S0NDRESTR0N  - 
Servicio  de  cornu- 
nicaciones  pro- 
porcionado  desde 
S0NDRESTR0M  para 
vuelos  a  debajo 
del  FL  195  dentro 
de  la  FIR  de 
S/INDRESTI1PM 
**Note  -  Nota  5 

VAGAR/Vagar 
(Faroe  Is.) 

TWR 

APP 

1 

25 

118.1 

118.1 

ELUCE  ISLAND 
(United  Kingdom) 

FUNAFUTI/Funafuti 

TWR 

l 

25 

118.1 

>P-9  RDARA 

6575* 

§9?T 

*3640*  6645 

A23 


NAT/NAM/PAC  AM> 


MOBILE  (HE) 


COM2 


location 


FIJI 


NANO  I 

NANDI/ inti 


function 


2 


SERVICE 

RANGE 


SUVA/Nausori 


FRENCH  POLYNESIA  | 

BORA  BORA/Motu-Mute  I  TVIR 


RANGIROA/Rangiroa 


TAHITI/Faaa 


GILBERT  IS- 
(United  Kingdom) 


TARAWA/Bonrlkl 


HONG  KONG 
(United  Kingdom) 


ICELAND 

AKUREYRI/Akureyrl  TVR 


GAGNHEIOI 


25 

118.9 

25 

118.3 

150 

25 

118.1 

150 

FIR 

25 

118.1 

*119.1 

+Note  -  Nota  3 
(Note  -  Nota  2 


RDARA* 

“5555“ 

6575 

8924 

11319 


'Note  -  Nota  1 
*118.1 


♦Note  -  Nota  3 


SP-9 

RDARA 

3460 

6575 

8924 

11319 


127.1 

CWP-1 

ER 

55BS~ 

8854 

13296 

|Cf.  MIO/SEA 

Remote  controlled 
from: 

TFlecommandF  de: 
Telecomando  de: 
REYKJAVIK 


^Remote  controlled 
from: 

T#l#command#  de: 
Telecomando  de: 
REYKJAVIK 


A24 


2 


LOCATION 


FUNCTION 


NO.  OF 
CHANNELS) 


SERVICE 

DANCE 


FREOlEwCIES 


vhf 


VT 


HF 


REMARKS 


10 


ICELAND 

(Cont'd-suite-cont) 


KEFLAV I K/ Kef 1 avi k 


TUR 

SMC 

APP 


118.3 
121. S 
121.9 


119.3 


Remote  controlled 
from: 

TE lEconmande  de: 
Telecomando  de: 
REYKJAVIK 


REYKJAVIK 


REYKJAVIK/Reykjavik 


ACC 

GPS 

TWR 

SMC 

APP 


118.1 

121.5 

121.7 


119.7 

121.5 


119.1 


120.7 

127.9s 

ER 


NAT-Bk 

2957"" 

5673 

8889 

13288 

NAT-C* 

~29S5 

S638 

8854 

13288 

NAT-0* 

"2865 

5624 

8910 

13328 

17941 


•Note  -  Nota  6 
$ See  also: 

Voir  aussi : 
VEase  tambien: 
GAGNHEID1 
HAGELl 
THORBJORN 
and/et/y 
THVERFJALL 
kNote  -  Nota  7 


THORBJORN 


GPS 


127. 9| 
ER 


SRemote  controlled 
from: 

TElEcommande  de: 
Telecomando  de: 
REYKJAVIK 


THVERFJALL 


GPS 


127.9s 

ER 


IRELANO 


SHANNON/Shanwick 


GPS 


127.9 

ER 


NAT-A* 

2931 

5610 

8945 

13328 


2868 

5624 

8910 

13328 

17941 


#  Note-Nota  7 

•  Note-Nota  6 


Coimunlcation  Serv¬ 
ice  provided  from 
Shannon  with 
Prestwick  furnish¬ 
ing  ATC  In  the 
Oceanic  Control 
Area  - 


Service  de  connuni - 
cations  assure  i 
parti r  de  Shannon, 
Prestwick  assurant 
le  contrfile  de  la 
circulation  aErl- 
enne  dans  la  re¬ 
gion  de  contrSle 
ocEanique  - 
Servicio  de  comuni - 
caciones  proporcio 
nado  desde  Shannon 
en  el  que  Prestwick 
siministra  ATC  en 
el  area  de  control 
ocefnica 
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*'03! LE  (HF) 


N&T/NAM/PAC  ANP 


LOCATION 


FUNCTION 


NO.  OF  SERVICE 
channels!  range 


FREC.  ENCIES 
VHF 


4  Connunication  Ser¬ 
vice  provided 
from  Shannon  wi tf 
Prestwick  furni¬ 
shing  ATC  in  the 
Oceanic  Control 
Area  - 

Service  de  commun¬ 
ications  assure  3 
parti r  de  Shannon 
Prestwick  assur- 
ant  le  controle 
de  la  circulation 
aErienne  dans  la 
region  de  contrG- 
le  ocEanique  - 

Servicio  de  comu- 
nicaclones  pro- 
porcionado  desde 
Shannon,  en  el 
que  Prestwick 
suministra  ATC  en 
el  area  de  con¬ 
trol  oceanica 


BOSTON/Logan  Inti 


CHICAGO 


CHICAGO/O' Hare  Inti  TWR/SMC 
APP-L 


*  Above  FL  180,  VHF/UHf  coverage  is  provided  over  virtually  the  entire  L.S. 

Sur  tout  le  territoire  des  Etats-Unis.  le  service  VHF/UHF  est  assure  a.-dessus  du  niveau  de  vol  180. 

Realnente,  sobre  todo  el  territorfo  de  Estados  Unidos  se  proporciona  i-bertura  VHF/UHF  por  encima  del  nivel  de 
vuelo  180. 
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•*»T/N9M/PAC  AW 


MOTILE  (HF) 


COM  2 


5—2— 1 S 


CLEVELAND 


CLEVELANO/Cleveland-  TWR/5MC 
Hopkins  Inti  APP-L 


COLD  BAY 


COLD  8AY/Co1d  Bay  TWR 


CORPUS  CHRISTI/Intl  TWR/SMC 
APP-I 


DALLAS-FORT  WORTH/  TWR/SMC 

Regional  Airport  APP-I 


OETRO I T /Me  t  ropo 1 i tan 
Wayne  County 


EL  PASO/rnt! 


EVERETT/Snohomi sh 
County 


FAIRBANKS/Eielson 

AFB 


FAIRBANKS/ Inti 


FORT  LAUOEROALE/ 
Hollywood  Inti 


FORT  WORTH 


FRESNO  AIR  TERMINAL 


GREAT  FALLS 


HILO/Gen.  Lyman 
Field 


Above  FL  180,  VHF/UHF  coverage  is  provided  over  virtually  the  entire  U.S. 

Sur  tout  le  terrftoire  des  Etats-Unls,  le  service  VHF/UHF  est  assure  au-dessus  du  niveau  de  vol  180. 

Realmente,  sobre  todo  el  territorio  de  Estados  Unidos  se  proporciona  cobert^ra  VHF/UHF  por  encima  del  nivel  de 
vuelo  180. 
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1 


MOBILE  (HF)  NAT/UAM/PAC  AhA> 


NO.  OF 
CHANNELS 

SERVICE 

RANGE 

FRES.ENCIES 

LOCATION 

function 

VHF 

REMARKS 

S/T 

L 

u 

1 

2 

3 

4 

S 

6 

7 

a 

9 

10 

UNITED  STATES  * 

(Cont1 d-sui te-cont) 

HONOLULU  ** 

ACC/SR- 

124.1 

SP-7 

#  FL  600 

LU# 

127.6 

2945 

119.3 

5638 

126.0 

8847 

126.5 

13304 

119.9 

1  7909 

135.4 

LEPiS 

FIS-U# 

4 

150 

122.6 

3001  + 

+  Note-Nota  3 

122.4 

3467 

#  FL  600 

122.2 

5554 

122.1 

5603 

8875 

8931 

13312+ 

13336 

17909 

CUP-2 

2896 

5505 

8854 

11303 

13296 

17909/ 

/  Note  -Nota  4 

HONOLULU/Intl 

TWR 

2 

25 

118.1 

#  Clearance  delivery 

122.5 

Emission  des  auto- 

SMC 

3 

AO 

121.9 

risati  on 

121.6# 

Di fusion  de  las 

121.8/ 

autorizaciones 

1 

25 

123.0/ 

/  Ramp  control 

APP/SR-T 

5 

75 

'19.1 

ContrOle  air*  de 

'18.3 

trafic 

'.21.1 

Control  de  la 

'24.8 

pi ata forma 

'20.9 

/  UNICOM 

ARR-Eas t/Est/Este 
ARR-Wes t/Oues t/Oes  ti 
DEP-Eas t/Est/Este 
DEP-Wes t/Oues t/Oes t( 
VFR/Radar 

HOUSTON  ** 

ACC-l+U 

551 

155 

HOUSTON/ I ntercontl n- 

TWR/SMC 

m 

ental 

APP-I 

555 

INDIANAPOLIS 

ACC-L+O 

555 

55$ 

INOIANAPOLIS/tntl 

TWR/SMC 

APP-r 

§55 

Mi 

JACKSONVILLE 

ACC-LHI 

55$ 

555 

KAHULUI/Kahului . 

FIS-U 

2 

150 

123.6 

Maul  I. 

TWR 

2 

25 

H 

122.1 

SMC 

1 

AO 

APP-I 

1 

75 

■  - 

119.5 

APP/SR-I 

1 

75 

1  l 

119.1 

|*  Above  EL  180,  VHF/UHF  coverage 

Is  provided  over  virtually  the  entire  U.S. 

Sur  tout  le  territolre  des  Etats-Unls,  1e  service  YHF/UHF  est  assurf 

a.-dessus  du  niveau  de  vol 

180. 

Realnente,  sob re  t odo  el  terrltorlo  de  Estsdos  Vnldo $  $e  prvporclons 
vuelo  180. 

overture  VHF/UHF  por  eneima  del  nlve)  de 
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•OBILE  (MF) 


LOCATION 

1 

UNITED  STATES  * 

(Corn ' d-sui te-cont) 

NEW  YORK  ** 


•NEW  YORK/ John  F. 
Kennedy  Inti 


FUNCTION 

2 


ACC-L+U 

GPS-U 


NO.  OF  SERVICE 
Channels)  range 


TWR/SMC 

APP-L 


FRE QUENC  -S _ 

VHF _ 

l'  ~  I  I _ u_ 

t  7  |  8 


al.  f  '  HI 


N4T/NAM/PAC  A7#> 

REMARKS 

10 

*  Note-Nota  7 


+  Note-Nota  g 


NAT-BV+- 

"29lf 

5673 

8389 

13888 

17941 

i 


;Cf.  East/est/este 
CAR 


Note-Nota  3 


NIAGARA  FALLS/Intl 

TWR/SMC 

APP-L 

§§§ 

Hi 

OAKLANO 

OAKLAND/ Inti 

ACC-L+U 

TWR/SMC 

APP-L 

2 

. 

§55 

Hi 

Hi 

Hi 

QNTARIO/Intl 

TWR/SMC 

APP-L 

555 

Hi 

palmoale/p.f.t.i. 

TWR/SMC 

APP-L 

i 

i 

$$l 

Hi 

PHILADELPHIA/ Inti 

TWR/SMC 

APP-L 

i 

i 

Hi 

iii 

PHOENIX/Sky  Harbor 

TWR 

APP-I 

i 

i 

Hi 

iii 

1 

1 

P 1 TTSBURGH/G rea  ter 

TWR/SMC 

i 

m 

i 

Pittsburgh 
PORTLAND/ Inti 


TWR/SMC 

APP-L 


SACRAMENTO 


SALT  LAKE  CITY 


TWR/SMC 
|  APP-L 

ACC-L+U 


SAN  ANTONIO/lntl 

TWR/SMC 

APP-I 

SAN  OIEGO/Intl 

TWR/SMC 

APP-I 

Acove  FL  180,  VHF/UHF  coverage  is  provided  over  virtually  the  entire  U.S. 

Sur  tout  le  territoire  des  Etats-Unis,  le  service  VHF/UHF  est  assure  au-dess_i  ^du  niveau  de  vol  180. 

°»*lmente,  sobre  todo  el  territorio  de  Estados  Unidos  se  proporciona  cobertu-i  VHF/UHF  por  encima  del  nivel  de 
vuelo  180. 
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UNITED  STATES  * 
(Cont'd-suite-cont) 


SAN  FRANCISCO 


SAN  FRANCISCO/ Inti  TWR/SMC 
APP-L 


SEATTLE 


SEATTLE/Seattle-  TWR/SMC 

Tacoma  Inti  APP-L 

SEATTLE  30EING  FIELD/  TWR/SMC 
Kino  County  Inti  I 


SPOKANE/Intl  TWR/SMC 

APP-L 


ST. LOUIS/St. Louis  TWR/SMC 

Inti  APP-L 


STOCKTON/Metro-  TWR/SMC 

politan  APP-L 


SYRACUSE/Hancock 

Inti 


TAMPA/ Inti 


TUCSON/ Inti 


WASHINGTON 

WASHI NGTON/Dul 1 es 
Inti 


WEST  PALM  BEACH/ 
Palm  Beach  Inti 


WINDSOR  LOCKS/ 
Bradley  Inti 


TWR/SMC 

APP-I 


TWR/SMC 

APP-I 


ACC-L+U 

TWR/SMC 

APP-L 


TWR/SMC 

APP-L 


■ZESSBHm 


Above  FL  180,  VHF/UHF  coverage  is  provided  over  virtually  the  entire  U.S. 

Sur  tout  le  territolre  des  Etats-Unls,  le  service  VHF/UHF  est  assure  au-des;.s  du  niveau  de  vol  180. 

Realmente,  sobre  todo  el  terrltorio  de  Estados  Unldos  se  proporciona  cobert.-a  VHF/UHF  por  enclma  del  nivel  de 
vuelo  180. 


NOTES 


Aeronautical  stations  may  discontinue  guard  on  discrete  HE  chan¬ 
nels  assigned  to  them  if  the  expected  seasonal  propagation  condi¬ 
tions  indicate  that  their  use  will  not  be  required  for  certain  periods, 
provided  prior  co-ordination  is  effected  between  all  aeronautical 
stations  concerned  and  with  the  users  Such  action  should  be  pro¬ 
mulgated  by  AlRAC  NOTaM.  Frequencies  guarded  at  any  time 
should  be  such  as  to  permit  communications  with  aircraft  anywhere 
at  that  time  within  the  area  served.  Annex  15  requires  that  the 
watch  schedules  be  published  in  States'  AIP. 

I .  Receiver  watch  to  be  provided  on  “SP"  frequencies  at  Isla  de 
Pascua  and  on  SW-SAM  frequencies  at  Tahiti.  Use  of  these 
frequencies  as  indicated  in  this  note  is  on  a  secondary  basis. 


7.  The  families  of  high  frequencies  alloted  to  the  Major  World 
Air  Route  Area  -  North  Atlantic  (MWARA-NAI  are  to  be  used 
according  to  the  direction  of  the  air  traffic  flow  and  the  type 
of  airborne  radio  equipment  carried  as  follows: 

Allowed  mode 
of  transmission 

Family  A.  2931 , 5610,  8945  and  13328  kHz  A3/A3H/A3J 

Family  B:  2987, 5673,  8889  and  13288  kHz  A31 

Family  C  2945,  5638,  8854  and  13288  kHz  A3J 

Family  0  2868,  5624.  8910  and  13328  kHz  A3/A3H 

Common  Frequency  17941  kHz  A3/A3H/A3J 


RDARA  frequencies  provided  to  achieve  satisfactory  en-route 
communications  for  regional  and  domestic  traffic  in  the  South 
Pacific  Area  of  RDARA  9  are  given  below: 


3.  For  use  on  a  secondary  basis,  i.c.  its  use  shall  be  restricted  to 
such  areas  and  conditions  that  harmful  interference  cannot  be 
caused  to  other  authorized  operations  of  stations  in  the  aero¬ 
nautical  mobile  service. 


Route  flown 

Designated  for  use  by  Southern  Central  Northern 

All  SSB-cquipped  aircraft 
registered  in  the  hemi¬ 
sphere  West  of  30°W  ABB 

All  SSB-equipped  aircraft 
registered  in  the  hemi¬ 
sphere  East  of  30°W  ACC 

All  DSB-equipped  aircraft  ADD 

SSB-equipped  aircraft  registered  in  Australia  will  use  Families 
designated  for  aircraft  registered  East  of  30°W. 


4.  Frequency  to  be  implemented  only  if  a  continued  operational 
requirement  arises. 

5.  The  frequency  11303  kHz  to  be  implemented  on  an  experi¬ 
mental  secondary  basis  ( see  Note  4)  and  provided  A3H/A3J 
capability  exists. 

6.  In  accordance  with  Rec.  15/2  of  the  EUM  VI  RAN  Meeting, 
the  frequencies  3467,  5554,  6568,  8931  and  11303  kHz 
(formerly  EUM  Family  B)  have  been  made  available  for  North 
Atlantic  operations.  The  use  of  these  frequencies  will  be  co¬ 
ordinated  between  ICAO  and  the  ITU. 


Southern  routes  axe  those  which  enter  the  New  York  or  Santa 
Maria  Oceanic  FIRs.  The  Central  and  Northern  routes  comprise 
all  others. 

In  the  event  of  overloading  of  a  Family  actually  occurring,  or 
being  anticipated  aircraft  of  one  or  more  operators  may  be 
off-loaded  from  that  Family  to  another  appropriate  Family, 
for  the  expected  duration  of  the  condition.  The  off-loading 
may  be  requested  by  any  station,  but  Shannon  and  Gander  wiU 
be  responsible  for  taking  a  decision  after  co-ordination  with  all 
the  NAT  stations  concerned. 
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APPENDIX  B 


ARINC  DETAILED  COMMUNICATIONS  DATA 


This  appendix  provides  the  detailed  information  describing 
coverage  of  ARINC  services.  Pages  B-2  through  B-38  provide 
frequency,  location,  and  related  information  in  the  CONUS  VHF 
Radiotelephone  Network.  Pages  B-39  through  B-44  provide  guides  for 
addressing  frequency  coverage,  and  locations  for  connections  to 
ARINC  air/ground  networks  and  for  HF /extended  VHF  enroute  ARINC  coverage. 
Pages  B-45  through  B-70  provide  listings  of  airlines,  other  organizations, 
state  name  abbreviations  and  tables  depicting  frequency,  location,  and 
operating  personnel  of  all  ARINC  stations. 


FOREWORD 


This  publication  contains  a  series  of  charts  showing  the  ARINC  Air-Ground 
VHF  Radiotelephone  Stations  that  are  arranged  as  networks  and  operate  24 
hours  a  day,  seven  days  per  week  to  satisfy  the  operational  control  commu¬ 
nications  requirements  of  the  airlines  and  other  organizations. 

Each  network  is  composed  of  favorably  sited,  unattended,  remotely  controlled 
VHF  stations  (transmitters  and  receivers),  which  are  linked  together  by 
telephone  lines  extending  from  one  or  more  ARINC  Communication  Centers.  All 
network  stations  are  interconnected  so  that  all  transmitters  on  a  particular 
network  can  be  activated  simultaneously  on  a  common  frequency  by  the  ARINC 
Communication  Center(s)  that  control  that  network. 

The  VHF  Networks  operate  on  frequency  assignments  from  the  128.85  to  132.0 
megahertz  band.  The  frequency  assignments  are  staggered  so  that  adjacent 
networks  do  not  cause  interference  to  one  another. 

National  Weather  Service  aviation  weather  observations  and  forecasts  are 
available  at  all  ARINC  Communication  Centers  and  will  be  transmitted  upon 
request. 

A  time  signal  (a  tone  one  second  long)  is  transmitted  on  the  VHF  networks 
twice  each  hour.  The  first  time  signal  starts  at  29  minutes,  59  seconds 
past  the  hour  and  ends  at  30  minutes  past  the  hour.  The  second  time  signal 
starts  at  59  minutes,  59  seconds  past  the  hour  and  ends  exactly  on  the  hour. 

To  guard  against  equipment  damage  and  interference  which  could  result  if  a 
transmitter  operated  continuously  in  a  "carrier  on"  condition,  each  network 
transmitter  is  equipped  with  a  time-out  device  which  will  turn  the  trans¬ 
mitter  off  after  90  seconds  of  continuous  operation.  The  time-out  device 
re-cycles  to  zero  instantly  when  the  ARINC  operator  releases  his  push-to-talk 
switch.  Therefore,  on  long  transmissions  ARINC  operators  release  the  push- 
to-talk  switch  momentarily  at  50  to  60  second  intervals  to  reset  the  time-out 
device. 

To  facilitate  the  relay  and  delivery  of  air-ground  messages,  all  ARINC 
Communication  Centers  have  access  to  the  ARINC  Electronic  Switching  System, 
which  provides  automatic  switching  of  teletype  messages  to  other  ARINC 
Coumunicatlon  Centers,  airlines,  and  other  offices. 
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i  it  at i  it  air  i  ‘  Mini  » 


THIS  IS  NOT  A  FLIGHT  OPERATIONS  MANUAL 


AND  THE  INFORMATION  CONTAINED  HEREIN 
MUST  NOT  BE  RELIED  UPON  FOR  FLIGHT  SAFETY 


CAUTION 

THE  CHARTS  IN  THIS  PUBLICATION 
ARE  NOT  SUITABLE  FOR  NAVIGATIONAL  PURPOSES 


NETWORK  DIAGRAMS  AND  CHART  INDEX 

(UNITED  STATES) 


VHF  NETWORK  DIAGRAMS  AND  CHART  INDEX 

(NORTHEASTERN  U.S.  INSET) 


NET  FREQUENCY 
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Changes  included  in  this  issue 


#  REMOTE  NETWORK  STATION  AT  McOERMITT 


kV  i.  a»J| 


e  REMOTE  NETWORK  STATIONS  AT  WINNEMUCCA 
AND  BRYCE  CANYON  ADDED 


^  VTI  Tir.Al  MIUS  SCALE 

_ LEGEND 


®  ARINC  COMMUNICATION  CENTER  WITH  CONTOUR  LINE  INDICATING  CALCULATED 

CAPABILITY  TO  MONITOR  AND  KEY  THE  S  MSI  ALTITUDES  In  feet  AT  WHICH 
NETWORK  s_  RELIABLE  COVERAGE  WILL  BE  AVAILABLE 


NETWORK  REMOTE  STATION  PROVIDING 
O  ONTHEGROUNO  COVERAGE  AT  THE 

AIRPORT  INOICATED  _ 


m  NETWORK  REMOTE  STATION  WITHOUT 
“  ONTHEGROUNO  COVERAGE 


Telephone  Co.  Circuit  No. 


OR-  7038 


Issue  No. 


EXTENDED  RANGE  FACILITY 

AAKOW  iNDWATfS  DIBCCTIOTT  'll  MAIIMliM  AANC.t 


_ FREQUENCY  OF  of  adjoining  network 

ll?**!  -OvFBAC.f  N.1BMAU.  OVf»lAPS  AT  TMf  MIG  HI  ■ 
Alt:Ti,Ot» 


Date 


FEB.  1. 19B0 


Network  Frequency 
<  Megahertz ) 

130.6  MHz 


Chart  No. 
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ARINC  Aeronautical  Enroute  VHF  Network  Chart 


_  NOTE  ■  ■■  ■  ■ 

|THIS  NETWORK  IS  DESIGNED  TO  SERVE  LOW  ALTITUDE-SHORT  HAUL  FUOHTS. 


Changes  included  in  this  issue 


LEGEND 


®  ARINC  COMMUNICATION  CENTER  WITH 
CAPABILITY  TO  MONITOR  AND  KEY  THE 
NETWORK 


NETWORK  REMOTE  STATION  PROVIDING 
O  ON-THE  GROUND  COVERAGE  AT  THE 
AIRPORT  INDICATED 


NETWORK  REMOTE  STATION  WITHOUT 
ONTHEGROUND  COVERAGE 


CONTOUR  LINE  INDICATING  CALCULATED 
s  MSL  ALTITUDES  In  leet  AT  WHICH 

\  RELIABLE  COVERAGE  WILL  BE  AVAILABLE 


EXTENDED  RANGE  FACILITY 

ARROW  iNOTAllS  DtRCCTION  OF  MAIIMOM  RANUC 


FREQUENCY  OF  OF  AO  JOINING  NETWORK 

|  1*9  ♦[  C OVfRAGC  NORMAL  i  >  OVlRlARs  AT  TMf  Mg.MfR 
At  TlTwDf  5 


Telephone  Co.  Circuit  No. 


1  DR-  2796 


Network  Frequency 
i  Megahertz  i 

130.4  MHz 
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ARINC  COMMUNICATION  CENTER  WITH 
®  CAPABILITY  TO  MONITOR  ANO  KEY  THE 
NETWORK 

'  CONTOUR  LINE  INDICATING  CALCULATED 
MSL  ALTITUDES  In  !e«l  AT  WHICH 
RELIABLE  COVERAGE  WILL  BE  AVAILABLE 

NETWORK  REMOTE  STATION  PROVIDING 

0  ON  THE  GROUND  TOVERAGE  AT  THE 
AIRPORT  INDICATED 

i  EKTENOED  RANGE  FACILITY 

1  *  NC'  i’tN  .  »F'  •  N  f  VA.V'V  6iN.  i 

m  NETWORK  REMOTE  STATION  WITHOUT 
•  ON  THE  GROUND  COVERAGE 

_ FREQUENCY  OF  %'YC  \£T,\ 

|  )  >iMa  V  PVi.  .»B|  MN  1*  •».!  M.i.Ptt 

~  ■  •  *  Us 

Telephone  Co  Circuit  No 


PU.C-  20751 


Date 


FEB.  1. 1980 


Issue  No 


Network  Frequency 
Megahertz 

130.45 


Chart  No. 


32 


teal  £  nr  out*  VHf  Nniworh  C**r1  I  I  AfMNC  AwonauUcri  Ewwl*  VHF  Network  Chart 
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Eis.iUTtOH  qr  the  foami 


Tho  uu  in  tlrtt  puOl‘ ration  #r*  arro itfod  in  st*  eolunnt;  an  up  Iona  Cion 

of  tM  Infection  contotro;  it*  MCfi  ealuan  It  AS  follow*: 

STATION  WAX;  Tho  Ciilo  fattens  Httod  hortio  am  w«N  of  tor  tho  city. 
cm.  or  goograffilcAL  'acotion  in  *1ch  u»oy  in  sltuotod. 

STATE;  Tht  suut  at*  listed  by  thoir  two  lottor  approbation.  Othor 
goograRhlcol  a  root  ir»  Alto  SNOW*  in  IMS  COllAOl  by  A  CM  lottor 
designator.  A  toy  ft*  M  tOOr^utiont  mM  fn  tMt  colwat  appears 
on  »4 ft  12. 

FREQUENCY:  Tbo  operating  '•oqoencles  of  ARIMC  foellftlot  available  At  oocm 
location  oro  lit toO  1*  tMt  celiaa.  All  frtq voocits  or*  oxomtted  1o 


HAOIQ  CALL  rr  OTHER  THAU  rsTIQB  HAH»;  Sono  Of  tho  fbClIltlOt  listed  I"  tM* 
document  oro  roootely  control  loo  fma  a  control  1 oca 1 1 on  by  tho 
oryanlxatlon  staffing  tho  tutloo.  In  thoto  cams.  It  is  nocttso ry  to 
use  tho  rsoio  coll  t.iut  in  tM*  coltow  rathor  then  tho  t  tot  Ion  neat. 


STATION  STAFFED  IT:  Tho  AV1 1  no  or  othor  organizations  stofflnf  tho 
stotlon  it  shown  by  •  two  or  three  lottor  dost  factor.  A  boy  to  tho 


dostfiiAtort  wood  In  tel*  col  mm  ooootr*  on  oagos  t  thm  1 

rop  mo  three  .lctt*.  ;;siyuTQos_ysi3  tp  ipcstift 

:?  :**»  ohmiutiok 

CAUTION: 

nony  of  tno  dosi;*itors  listed  oro  amMcoOU 
in  this  docMont  s*ij. 

«A 

xkricm  *i«ums.  me. 

AC 

AIR  CANADA 

Act 

UKurt  umca  ufrtmurroui.  i«c. 

ACT 

AMERICAN  ctanat:: 

ACO 

A£R0  SCAT  ICO 

AT 

AIR  FRANC! 

Afl 

acto  facilities  imforation 

AfM 

A.F.M.  C0RR01ur:2R 

AIM 

AIR  MARINI.  IRC. 

AIM 

AIR  IXTfRlUTIQKK. 

AI* 

AIRCSURCN  WMt:»  COWART 

AC 

lllUffi,  IRC. 

At 

KLtatxr  tuuna.  lie. 

AU 

»i«  locirna,  irc. 

AM 

ACR0HCX1CQ 

AMI 

AERO  «CN.  IRC. 

AM 

asrcx  airways. 

ANC 

iruuric  iicnfic.3  cyrurr.  tm 

AS 

ALASKA  AIRLINES.  INC. 

ATC 

ATUUfTIC  cm  tlUlNCS 

nr 

AUTO  AIR  CARS.  :NC. 

AV 

unnu  wciom.!S  oi  uunit 

C4 

$Mim*  AIRUATS 

IA! 

•ROWER  AIRWAYS 

ICA 

ICACON  AVIATION.  IK. 

Itt 

MCUTT  »VIATI»  CMPCMTISi 

KM 

ItROII  CSMCMTIU,  T« 

HI 

|IUI»  1IUO  IMOIMMTB 

ISC 

If-  .l*M  STta  UVCRATIOR 

CAI 

CMtfi  »l*wrt,  IRC. 

etc 

CONTINENTAL  CAM  L2NRANY 

CM 

cxi cw  xtucorm  hub.  iic. 

cm 

CNUTUSUt  MRUMl,  IK. 

Cl 

CMIM  AIRLINES 

CJ 

COLOR  AIROATS  t;*.*CAAT10R 
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&  capitol  international  liawati.  inc. 

CL<  CLAAR  AVIATION  CORPORATION 

co  continental  inc. 

ccs  citt  or  sangor 

cc<  coca -cola  c  cmpany,  the 

cor  copters.  imc. 

cor  count's  ojas  nous 

0  CANADIAN  PACIFIC  AID  LINKS,  LTO. 

CAA  CORPORATE  AIK,  INC. 

CRY  CRYOSWAN  AIK  SUV  I  Cl 

CSS  COASTAL  STATES  CAS  PRODUCING  COMPANY 
CTC  CHRTSLEt  CORPORATION 

CZ  CASCADE  AIRWAYS,  [IK. 

OO  CWMAXO  MRUAVS.  UK. 

DEC  0IS1TAL  WU  UNCUT  CORPORATION 

OIS  DISPATCH  SEKVICES,  IKC. 

OL  DELTA  AIK  LINES.  INC* 

ON  SKTSTKEAN  AIKLIKES,  INC. 

OK  COCHISE  AIKLIKES 

OKI  OMSSEA  I.KUSTRIES.  INC. 

OVI  DUNCAN  AVIATION.  INC. 

EA  CASTEKN  AIK  LINES.  INC. 

EAT  EXECUTIVE  AIK  FUST  COAPOKATION 

EAI  EACLE  AVIATION.  INC. 

U  EXECUTIVE  JET  AVIATION,  INC. 

EO  AEKO  AMERICA,  INC. 
ft  FLOKtOA  AIKLIKES.  INC. 

PC  FEOEKAL  EXPRESS  COKPOKATION 

m  FAKMKOAU  PL  TEAS.  INC. 

fJC  FALCON  JR  COKPOKATION 

PL  FKONTISK  AIKLIKES,  IKC. 

FOC  FOKS  KOTOK  CONPANV 

PS  SUN  PALLET  «ET  AIRLINES 

PS*  FISCHER  MOTHERS  AVIATION 

FT  (LVINO  TISIR  LINK  IKC.,  THE 

PH  WIGHT  AIK  LIKES,  IK. 

SAN  GRAMM  AUMTTVE 

OK  GENERAL  HOTOKS  RESEARCH  CONK. 

CAA  aUF.  IK..  AOKCKT 

SSI  GROUND  SERVICES ,  IK. 

GH  GOLDEN  HIST  a;p.ikS.  IK. 

GTT  SOOOvEAR  TIK  J'C  AUIKEK  CO.,  THE 

HA  HAWAIIAN  AIKLC  ES.  IK. 

hal  hauikuktoi  unices 

HAH  HAWTHORK  AVIA-rai.  IK. 

KH  M-LIFT  HEUCCS*SKS.  IK. 

HNS  HENSON  AVIATIC-  .  IK. 

«I  HAMM  OK,  INC. 

>#  APOLLO  AIKHATS 

W  VIRGINIA  AIK  CAP*  CO.,  IK. 

NF  KTKOFLIEMT.  I>C. 

II  LIKAS  AIKEAS  Cl  ESP  AAA  (IIEXIA) 

IK  IKTEKNATIONAL  IJSIKESS  PACHIKS 

ICF  INTERNATIONAL  CHARTER  PLIGHT  DPfKATIQR 

in  hiostati  am  umirn 

JC  KOCR  KURKIN  AIRWAYS 

JL  JAPAN  AIN  LINQ  CO..  LTO. 

JW  JEKSR  VtATNEA  SLATER 

a  MEAN  AIK  LINES,  IK. 

•  AIK  SOUTH,  IK. 

a  SATURN  AIKHATS,  IK. 

ln  Lufthansa  senm-.  airlines 

LAN  LUWS  STEEL  C0>PAMV 

U.T  IIU.T  AKO  CDHPIVT,  ELI 

LW  LTV  JR  PIER  portion 

"AC  -ILirUT  AIRLJi- 

HAW  “AJOK  TMKIPOP*  IK. 


HAS  "ID-COAST  AVIA*:*  SERVICES 

*L  K  OILLOCH  INTERNATIONAL  AIKLIKS 

KT  HACK  TRUCKS.  I  HD. 

KC  HC  OOKKELL  DOtVAS  CORPORATION 

"TO  OFFICE  OF  AOM'v  : STRATI CK  (STATE  JF  »!SSOUKI) 

HI  HKKR  INTERNA* 1 5KAL  AIRLINES 

HIA  HIANI  AVtATIDH  CORPORATION 

"IN  HIOUEST  AIK  CHUATEN,  IK. 

«A  HAKIN  AVIATION 

HTA  METROPOLITAN  -  SKSPORTATICN  AUTNOKITV 

<*»  IHCO  SEKVICES 

NA  NATIONAL  AIKII  DJ,  [*. 

■VC  -ORTH  CENTRAL  AIRLINES.  INC. 

NS  AIK  NEW  CNGLANO.  IK. 

NEA  '-a  ENGLANQ  AIRLINES.  IK. 

NH  NORTHWEST  AIRLINES.  INC. 

It a  ’UTTONAl  WEATHER  CORPORATION 

NT  HEN  TORE  AIKHATS.  IRC. 

K  AIR  CALIFORNIA 

OH  SFO  HELICOFTER  AIRLINES.  IK. 

OK  DCCIOENTAL  PETROLEUH  CORPORATION 

OV  DVERSEAS  NATIONAL  AIRHAVS 

OT  AIR  NORTH,  IK. 

OZ  OZARK  AIR  LINES,  [DC. 

PR  >AR  AMERICAN  WORLD  AIRWAYS,  IK. 

PAG  PACE  AIRWAYS.  IK. 

PNC  PHILLIPS  PETROLEUM  CCHPPMT 

PHI  PETROLEUM  HELICOPTERS,  IK. 

PI  PIEDWNT  AVIATION.  IK. 

PIC  PRUDENTIAL  INSURANCE  COMPART  OF  AMERICA.  THE 

FN  PILGRIM  AIRLINES.  INC. 

PUT  PONT  AUTHORITY  OF  nCH  TORN  AND  KM  JERSEY.  THE 
FOC  >OCCRD  AIRLINRS.  IRC. 

P«  HJEJtTO  AIE&  INTERNATIONAL  AIRLINES.  INC. 

PS  PACIFIC  SOUTHWEST  AIKLIKS 

PK  PENN  SOIL  PRODUCING  COMPART 

«  Alt  aORIOA 

go  EAR  HARROR  AIKLIKS.  IK. 

gu  los  amsciss  helicopter  airlines 

OI  AIN  ILLINOIS 

RAJ  RIOVQR  AVIATION.  IK. 

UL  RALSTON  PURINA  COWAMV 

KOI  AALEICH  DURHAM  AVIATION 

t«  VARIG  AIRLINES 

RI  TRICON  INTERNATIONAL  AIKLIKS.  IK. 

ARE  PANSOK  AIRLINES 

ROR  ROKR-AMCMN.  IRC. 

RPR  PURLIC  AVIRTIOR.  IRC 

m  IAJGMES  AIR  COAPOKATION  (AIRKST) 

RX  CAPITOL  AIR  SERVICE,  INC. 

SAk  SAWYER  AVIATION 

SC*  SOUTH  CAR0L1RR  AERONAUTICS  COWESSION 

SEN  SENTRY  IM.PAKI  COMPANY 

su  southland  :;xpcratiom,  n* 

SLA  SKYLAK  I'.;. 

»  SOLTHERR  ::>.WATS.  IK. 

SPR  SPAR  EAS-  1  (ALIKS 

SPO  SPRAOUE  P.IJTIOR  C0MANV 

S*  SWISS  All  KANSPORT  COMPANY  LIMITO 

SS  SNCMft  A-JLIKS.  IK. 

STR  SAINT  P|*l  AIR  wORLS.  IK. 

STS  SEATTLE-*:  CSSA  FLIGHT  SERVICE.  IK. 

SVC  SERVAIR  iL.JFOR.VIA.  IK. 

SVt  SERVAIR  I  HD. 

SHR  CHANNEL  rXwAIVO  AVIATION 

SWT  {SHARK.  I  HD. 

SZ  SIERRA  PICCPIC  AIRLINES 
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TA  T«A  IITWATIOML  AJRL1>*$,  S.  A. 

TAS  TSTEARORC  AIRCRAFT  SERVICE 

n  tixaj  imnoML  airlines,  i*. 

TS  ALOHA  AI».;n(S,  INC. 

TV  TUNS  ilTtENATIONAL  AIRLINES 

TW  TRANS  WOA-3  AIRLINES,  INC. 

Til  TEXACO.  :*c. 

UA  UNITES  AT*  UNIS.  INC. 

un  hac  xeucs’ters,  inc. 

upj  urjOMi  op  any,  the 

USS  UNITED  STATES  STEEL  COfflUN!  CAT  IONS  COMPANY 
UUS  UNIVERSAL  AVIATION.  INC. 

VA  VENEZOLAXA  INTERNACIONAL  OC  AVIACION.  S.  A. 
VAN  VITER  AVIATION,  IJC. 

VCA  VERCOA  AI»  SERVICE.  INC. 

VOA  VAN  OUSE*  AIR,  INC. 

TO  VIKING  INTERNATIONAL  AIRFREIGHT.  IIC. 

UA  UESTtRN  AIR  LINES.  INC. 

MX  WARNER  U-SEJtT  COMPANY 

m  SOUTHWEST  AIRLINES  COMPANY 

UO  WORLD  AIR-LAVS 

**•  wnirlfool  corporation 

«c  WESTERN  OfWQER,  INC. 

XO  RIO  AIRWAYS 

XV  MISSISSIPPI  VALLCT  AIRWAYS.  INC. 

TR  SCENIC  AIR  LINES.  INC. 

ZM  ZANT0F  INTERNATIONAL  AIRLINES.  INC. 

ZK  DAVIS  AIRLINES 

ZX  WINNIPESAUKEI  AVIATION.  INC. 

ZV  AIR  MIDWEST,  INC. 

a  AIR  WISCONSIN.  INC. 

H  SKYWAY  AVIATION.  INC. 


Tw  ksa  aag-fliggiftiag 


-  Ainu 

•  Alatea* 

•  Arkinui 

-  Art  mat 

•  Collfomlo 

•  Color#* 

•  CtUMttlCVt 

-  OfBtrtct  if  CaliaR(« 

-  OflAMft 

•  n»H4* 

•  8—ryli 
Nt  -  Momtl 
IA  -  I  MB 

ID  -  !**• 

IL  •  IlttmU 

IN  -  lotto* 

KS  •  U*UI 


a  .  KootueRjr 

NY 

-A  •  loyiitooB 

ON 

*1  •  NIcMRBO 

OK 

^  •  Noryloot 

OR 

•S  •  Niloo 

FA 

•5  -  NttBtBBlRft 

RI 

fl  -  HI  1*00*0  to 

SC 

K)  •  Nttoowrl 

SO 

•*  •  NftOBBChOMttS 

TN 

ff  -  Nonuoo 

n 

•*  •  Nokrtifeo 

or 

<  -  North  Corot loo 

VT 

O  -  NortN  Dakota 

VA 

*>H  -  Nflv  NootMn 

Ul 

SJ  •  Nm  Jortor 

ut 

•  Now  Nfll* 

wv 

w  -  Nomob 

wv 

re.unn  mimm 


(VIASA) 


•  Nm  YorR 

-  Ohio 

•  Oki«m 

-  Qrofm 

•  P«00*ylv00l0 

-  RIM  ItUnt 

•  Sovtft  Car-olio* 

•  Sowtft  OlUU 

•  TimviMt 

•  Tomb 

•  UtM 

-  V  Broom 

•  Vtrgloto 

•  MOBMOftOO 

•  WfBCOOttN 

-  Wott  VtrfiolB 
.  WyoolMf 


AS  -  taoncon  Smoo 


Ft  •  FwortO  tt« 
vt  -  virjtn  IbIooob 
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AD-A098  642 

UNCLASSIFIED 


ARINC  RESEARCH  CORP  ANNAPOLIS  MD  F/6  17/2 

WORLDWIDE  CRISIS  ALERTING  NETWORK r  PHASE  II.  TASK  2.  IDENTIFICA— ETC (U) 
APR  80  H  P  HIMPLER.  J  F  HOLMES.  6  K  PRUITT  DCA100-80-C-0010 
1377-01-TR-2167  m_ 


PHI 


m*»  U  no  r  acuity  m  a  rain  nation  it  laar,  Naina  Wat  It 
Joyce  llauHiaiaatly  aa  t*a  lutlaa  at  JR. 


mu  it  Tha  Met  '•lloratore.  I3B.10  NNt  lUtlaa  o  oaarational 
aaly  I'm  1mm  ta  Octaaer  aaca  Man  tha  i ration  It  clatat  tna 
mat  m  vm  gav. 


Kata  it  Tha  wnita  name.  tan  ran.  111. 3  MR  ltatlan  it  ttaffec  tat 


Sanernl  (lectric  Ca.  (Oaaratltat  i  Mlatanaaca) 
I’tamatlnaal  dotation  semtcec  an  Inf  rart 
vatlonal  Weather  Service 
aadcnall  tatarnatlaaal  Caraarttlea 
aanaaana  Air  Taan 
Laltat  StRari  Caraaratlaa 
Latrerul  Aviation,  [an. 


aata  it  Tha  aat  rart.  tan  rart  ttatlat  an  la.M  ••  tenet  m 
aaa  it  ataffat  ayi 


trot  Intaraattonal  Alrtlaaa 
Jaeaa  Air  Uaaa 
Icaaalaaalaa  Alrltnaa  Sjata 


aata  Ji  Tha  WaaaliRtaa  httlaaal  Alryart  Italian  011.U  MR)  o  itaffM 


Rlaan  Caraaratlaa 
aaa  tan  Arlatlaa.  Inc. 
rcaaaylaaata  Cant ar  Alrltnaa 
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APPENDIX  C 


SOCIETE  INTERNATIONALE  de  TELECOMMUNICATIONS  AERONAUTIQUES  (SITA) 
DETAILED  TELECOMMUNICATIONS  DATA 


This  Appendix  contains  excerpts  from  the  SITA  Telecommunications 
Manual.  Pages  C-2  through  C-19  in  the  Stations  Routing  Responsibility 
List  containing  names  (and  authorized  abbreviations)  of  countries  and 
airlines,  class  of  service,  reforwarding  directions  (if  applicable)  and 
tariff  data  (where  applicable) .  This  list  is  restricted  to  those 
members  of  NATO  countries  only.  Pages  C-21  through  C-24  are  excerpts  from  the 
Routing  Index  which  supplements  the  foregoing  by  adding  location  aides 
and  relaying  instructions.  These  lists  have  a  high  degree  of  commonality. 


C-l 


. . —  SITA  TELECOMM  ‘NICATIONS  MANUAL - 

ROUTING 

STATIONS  ROUTING  RESPONSIBILITY  LIST 
USTE  DES  RESPONSABtLt  TES  D  ‘AC HE  MINE  ME  NT  DES  CENTRES 


Page  _}-l 
June  1st,  1970 


1.  The  abbreviations  in  the  5th  colunn  indicate  the 
facility  to  which  telegrams  are  to  be  transferred 
for  onward  transmission. 


m 

me&nas 

Relay  via 

the  APTN 

RTC 

it 

It 

If 

Private  Cable  Company 

RTP 

w 

It 

It 

Public  Telegraph  Network 

RTX 

It 

If 

It 

Public  Telex  Network 

In  the 

1 

0 

0 

1 

■Telex  rates  indicated  are  for  5  minutes  period  un- 
'<  less  otherwise  indicated. 

FTN  rates  indicated  are  the  ordinary  rates  per  word, 
URGENT  rate  is  the  double  of  the  ordinary  rate,  LT 
‘  rate  is  the  half  of  the  ordinary  rate  for  a  minimum 
,  of  22  words. 


02 


SITA  TELECOMMI  JICATIONS  MANUAL 
RC  'TING 


SITA  TELECOMMUNICATIONS  MANUAL 
Rl  UTING 


Page  >7 
June  1st,  197C 


(1) 

\ 

(2) 

(3) 

(4) 

(5) 

(6) 

w 

Congo  (Democratic 

Republic  of) 

-  Area  Kinshasa 

FIH 

all  airlines 

A  ) 

RTA 

FKI 

except  QC  SN 

B1  ) 

FMI 

KLY 

B2 

RTX 

AFR  240.00 

T.T.B 

-  Area  Lubumb&shi 

FBM 

all  airlines 

A  } 

RTA 

except  QC  SN 

B1  ) 

B2 

RTX 

AFR  840.00 

Rwanda 

KGL 

all  airlines 

A  i 

RTA 

except  EC  QC  SN 

B1  5 

B2 

RTP 

AFR  50.00 

/ERUSSELS  ERH/ 

Belgium 

all 

all  airlines 

Burundi 

all 

EC  QC  SN 

Prlv  Nw 

|  Congo  (Democratic 

Republic  of )  ( 

-  Area  Kinshasa 

FIH 

QC  SN 

Priv  Nw 

'  1 

FKI 

FMI 

KLY 

V 

T.TB 

-  Area  Lubumbashl 

FEM 

QC  SN 

Priv  Nw 

RTX 

Rwanda 

all 

EC  QC  SN 

Priv  Nw 

/BUCHAREST  BUH/* 

- 

Romania 

all 

all  airlines 

/BUDAPEST  BUD/1 

f  Hungary 

1 

all 

all  airlines 

C-4 


COPENHAGEN  C 


Denmark 
Faeroe  Islands 
Greenland 
Sweden 


/COTONOU  COO/ 


Dahomey 

Togo 


SITA  TELECOM  IUNICATIONS  MANUAL* 
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(4)  (5) 


all  airlines 
all  airlines 
all  airlines 
all  airlines 


all  airlines 

all  airlines 
except  KL  Hi 


Pago  ;-9 
June  1st,  ijJO 


DKR  10.50 
EKR  J3.00 
DKR  0.25 


/CURACAO  CUR/  ,f 

El  Salvador  » 

Honduras 

Netherlands  v 

Antilles 

I 

Nicaragua  ' 

Panama  and 

Panama  Canal  Zone 

Suriname 


IM  TO  VA 

m  va 


IB  KL  LM  PR  VA 
LM  VA 

IB  KL  LM  VA 


IB  KL  HI  PR  VA 


Mauritania 


all  airlines 


APR  20.00 

AFR  30.00  each  10 
seconds 


all  airlines 
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Uganda 

-  Area  Entebbe 


RT  IAMY  FT. 


Tchad  Republic 


♦(Certain  HER  ad¬ 
dresses  are  under 
,  the  responslblUt 
of  SXF) 


Sierra  Leone 


Switzerland 
-  Area  Geneva 


(2) 

(3) 

(4) 

(5) 

TOR 

all  airlines 

• 

all 

all  airlines 

FTR 

RK 

RTX 

all* 

all  airlines 

fi 

i- 

all 

all  airlines 

OVA 

all  airlines 

only 

C 

-6 
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(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

/ISTANBUL  IST7 

Turkey 

-  Area  Istanbul 

all 

all  airlines 

accept  ANK 

• 

/JEDDAH  JED } 

Saudi  Arabia 

-  Area  Jeddah 

JED 

all  airlines 

/JOHANNESBURG  JNB>/ 

[  Angola 

) 

all 

all  airlines 
except  SA  TP 

RTC 

SAR  0,17 

;  Botswana 

all 

all  airlines 

RTX 

SAR  0.125 

•  i 

except  TP 

RTC 

SAR  0.05  min.  12  w 

Lesotho 

all 

all  airlines 

RTX 

SAR  0.20 

* 

except  TP 

RTC 

SAR  0.05 

Malawi 

all 

all  airlines 

RTX 

SAR  0.81 

except  TP 

RTC 

SAR  0.04  min.  12  w 

Mozambique 

all 

all  airlines 
except  TP 

RTC 

SAR  0.05  min.  12  w 

Rhodesia 

all 

all  airlines 

RTX 

SAR  0.75 

except  TP 

RTC 

SAR  0.05 

South  Africa 

all 

all  airlines 
except  TP 

South  West  Africa 

all 

all  airlines 

RTX 

SAR  0.75 

except  TP 

RTC 

SAR  0.02  min.  14  w 

Swaziland 

all 

all  airlines 

RTX 

SAR  0.575 

Zambia 

all 

all  airlines 

RTX 

SAR  0.90 

except  QZ  TP 

RTC 

SAR  0.12  min.  7  w 

C- 

7 
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Angola 

Azores 

Botswana 


Lesotho 

Madeira  Islands 

:  la  law! 

Mozambique 
f’ortugal 
Portuguese  Guinea  HXO 

j 

Portuguese  Timor 

Principe  Islands 

Rhodesia 

Tamr  Islands 


South  Africa,. 

Scuth  West  Africa 


Page  J-l 0 
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(2) 

(3) 

(4) 

(5) 

all 

SA  TP 

Priv  Nw 

all 

all  airlines 

A  i 

RTA 

B1  ) 

EE 

RTP 

all 

TP 

Priv  Nw 

all 

all  airlines 

A  ( 
B1  ) 

RTA 

B2 

RTP 

all 

TP 

Priv  Nw 

FNC 

all  airlines 

A  1 
B1  ) 

RTA 

BE 

RTP 

all 

TP 

Priv  Nw 

all 

TP 

Priv  Nw 

all 

all  airlines 

HXO 

all  airlines 

A  l 

RTA 

B1  ) 

BE 

RTP 

DIL 

all  airlines 

A ! 
B1  ) 

RTA 

EE 

RTP 

PCP 

all  airlines 

A  i 

RTA 

B1  ) 

BE 

RTP 

all 

TP 

Priv  fiw 

3!? 

f*  *  ^  *»  *  r* 

a  ; 
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\  111  -  - 

(2) 

(3) 

(4) 

(5) 

(61 

/LONDON  LON/ 

*.  British  Honduras 

all 

all  airlines 
except  IB  KL  IH 
LM  PR  VA 

RTP 

UK£  0.  1.  5 

Iceland 

all 

all  airlines 
except  LL 

RTX 

UK£  0.15.  0 

India 

all 

AZ  JL 

Priv  Nw 

Japan 

all 

JL  QA 

Priv  Nw 

Malta 

all 

BE 

Priv  Nw 

i 

other  airlines 

RTP 

UK£  0.  0.  8 

United  Kingdom 

all 

all  airlines 

/LUXEMBURG  LUX/1 

i 

!,  Iceland  . 

all 

II. 

Priv  Nw 

Luxemburg 

V 

all 

all  airlines 

Equatorial  Guinea 

all 

all  airlines 

RTC 

SPP  6.00 

Spain 

' 

•  Area  Madrid  and 
all  Spanish 
locations  not 
listed  under 
other  Spanish 
areas 

all  airlines 

Spanish  Sahara 

EUN 

all  airlines 

RTC 

SPP  3.00 

C-9 
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(1) 

(2) 

(3) 

(4) 

(5) 

'6, 

/MALAGA  A GP/ 

Spain 

-  Area  Malaga 

AGP 

all  airlines 

/MANILA  MN1/ 

American  Samoa 

all 

all  airlines 

A 

RTA 

j 

B1  l 

B2  ) 

REA 

PHP 

! 

0.55  p/10  w  j 

British  Solomon 

all 

all  airlines 

A 

RTA 

1 

Islands 

B1  i 

B2  ) 

RTA 

PH? 

0.55  p/10  w 

Brvine  1 

BIN 

all  airlines 

A 

RTA 

| 

B1  ) 

RTA 

PHP 

0.55  pAo  w 

2.61  ' 

| 

E2  ) 

RTC 

PHP 

China  (Taiwan) 

V 

•  TPE 

all  airlines 

A 

RTA 

except  Cl  CX  FT 
KE  VN 

S} 

RTA 

RTC 

PHP 

PHP 

0.55  pAo  w 

1.25 

RTX 

PHP 

54.00 

Cocos  Islands 

CCK 

all  airlines 

A 

RTA 

B1  ) 
B2  ) 

RTA 

PHP 

0.55  pAo  w 

Guam  (Mariana  Isl.) 

GUM 

all  airlines 

A 

RTA 

• 

Bi  } 

RTA 

PHP 

0.55  pAo  w 

- 

sj 

RTC 

PHP 

1.15 

RTX 

PHP  5^,00 

India 

all 

KL 

Priv  Nw 

Japan 

all 

all  airlines 

A 

RTA 

except  AZ  Cl  CP 

Bl  ) 

0.55  pAO  w 

CX  FT  GA  IB  JL 
KE  KL  LH  OA  RG 

Si 

RTA 

PHP 

SB  SK  SN  SR  TG 

or  RTC 

PHP 

1.21 

TV  VN 

or  RTX 

PHP 

18 .00  p/minute  £ 

C-10 

(1) 

(2) 

Korea  (North) 

all 

Korea  (South) 

all 

Marshall  Islands 

all 

New  Guinea 

all 

North  Borneo/ 

LBU 

Malaysia 

sac 

f. 

T 

EKI 

Philippines 

1 

all 

Ryukyu  Islands 

all 

Tonga  Islands 

all 

Vietnam  (North) 

all 

Wake  Islands 

AWK 

SITA  TELECOIV  wlUNICATIONS  MANUAL* 
ROUTING 


(4)  (5) 


all  airlines 
except  Cl  CX  SK 
SR  TO 

all  airlines 
except  Cl  CP  CX 
FT  KE  KL  LH  SK 
SR  TG 


all  airlines 


all  airlines 


all  airlines 
except  CX 


all  airlines 
except  CX 


or  RTC 
or  RTX 


sr  RTC 
3r  RTX 


Pago  >1  '•) 
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(6) 

PHP 

1.51 

PHP 

0.55  pAo  w 

PHP 

1.21 

PHP  72.00 

PHP 

0.55  pAo  w 

PHP 

1.52 

PHP 

0.55  pAo  w 

PHP 

0.55  P/10  w 

PHP 

0.9£ 

PHP 

0.55  p/10  w 

PHP 

0.56 

PHP 

0.55  p/10  w 

PHP 

1.21 

PHP  54.00 

PHP 

0.55  p/10  w 

PHP 

1.61 

PHP 

0.55  p/10  w 

PHP 

1.63 

SiTA  TELECOMN  IN ICATIONS  MANUAL 
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i  m 

(2) 

(3) 

(4) 

(5) 

(6) 

/TlOSCOW  MOW/ 

Mongolia 

all 

all  airlines 

Union  of  Soviet 
Socialist  Rep. 

all 

all  airlines 

» 

Kenya 

-  Area  Nairobi 

NBO 

all  airlines 

Somali  Republic 
(Except  MGQ) 

BBO 

HGA 

all  airlines 

RTC 

EAS  1.30 

Zambia 

all 

QZ 

Priv  Nw 

1 

*  \ 

/NEW  DELHI  NDH/ 

India 

-  Area  New  Delhi; 

all 

except 
BOM  CCU 

all  airlines 
except  AF  AZ  JL 
KL  LH  FK 

/NEW  YORK  NYC/ 

- 

Bahamas  Islands 

all 

all  airlines 

Bemruda 

all 

all  airlines 

British  Honduras 

all 

IB  KL  LH  LH  FR 
VA 

Priv  Nw 

Canada 

all 

all  airlines 

Costa  Rica 

all 

all  airlines 

"•  i 

*  1 

**  *  -  t  «.«  *  * 

C-13 
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(1) 

(2) 

(3) 

(4) 

(5) 

El  Salvador 

all 

all  airlines 
except  IM  TO  VA 

French  Antilles 
-  Area  Guadeloupe 

FTP 

IB  KL  LH  IM  IR 
VA 

Priv  Nw 

French  Guiana 

all 

IB  KL  LH  IM  PR 
VA 

Priv  Nw 

Guatemala 

all 

all  airlines 

Guiana 

all 

BA  IB  KL  LH  LM 
PR  VA 

Priv  Nw 

Haiti 

all 

all  airlines 

Honduras 

all 

all  airlines 
except  IM  VA 

Mexico 

all 

all  airlines 

Nicaragua 

all 

all  airlines 
except  LM  VA 

Panama 

all 

all  airlines 
except  IB  KL  LM 
VA 

p&nama  Canal  Zone 

l, 

all 

all  airlines 
except  IB  KL  IM 
VA 

•» 

Puerto  Rico 

all 

all  airlines 

Suriname 

all 

IM 

Priv  Nw 

United  States  of; 
America 

all 

all  airlines 

Venezuela 

all 

BA  EP  IB  JL  KL 
LH  LM  PR  RG  VA 

Priv  Nw 

Virgin  Islands 

all 

all  airlines 

West  Indies  Federa¬ 
tion  (Jamaica 
only) 

all 

all  airlines 

West  Indies  Federa¬ 
tion  (except 
Jamaica) 

ANU 

BGI 

POS 

SJH 

SKB 

SVD 

AC  AF  BA  IB  KL 
LH  IM  PR  VA 

AC  BA  IB  KL  IM 
IM  PR  VA 

Priv  Nw 

Priv  Nw 

C-14 
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Niger  Republic 


HC03IA  NIC 


all  all  airlines 


. .  ,;o  j 

June  1st,  i'jt\ 


(4)  (5) 


Cyprus 


all  all  airlines 


/NOUMEA  NOU/ 


New  Caledonia 


all  airlines 


New  Hebrides 


all  airlines 


V/allis  Islands 


all  airlines 


03  ID  OSL 


OUAGADOUGOU  OUA 


all  all  airlines 


Volta  Republic 


all  all  airlines 


PALMA  PMI 


Spain 


Area  Palma 


IBZ  all  airlines 


SITA  TELECOMN  INICATIONS  MANUAL— 

routing 


(1) 

(2) 

(3) 

(4) 

(5) 

/PAPEETE  PrT? 

French  Polynesia 

all 

all  airlines 

/PARIS  PAR/ 

France 

all 

all  airlines 

French  Territory  of 
AFARS  and  ISSAS 

JIB 

AF 

Priv  Nw 

India 

all 

AF 

Priv  Nw 

/PHMDM-'PENH  PM/ 

i  Cambodia  1 

-  Area  Phnom- Penh 

PNH 

all  airlines 

China  (The  Peoples 
Republic  of )  v 

all 

AF 

RTA 

/P01NTE  A  PITRE  PTP/ 

French  Antilles 

-  Area  Martinique 

FDF 

all  airlines 

-  Area  Guadeloupe 

PTP 

all  airlines 
except  IB  KL  LH 
LM  PR  VA 

French  Guiana 

all 

all  airlines 
except  IB  KL  LH 
Ifl  PR  VA 

RTA 

Guiana 

all 

all  airlines 
except  BA  IB  KL 

TH  TM  nil  Uf\ 

C-l 

RTA 

6 
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(2) 

(3) 

14) 

(5) 

(6) 

Netherlands 

all 

all  airlines 

RTA 

Antilles 

except  IB  KL  LM 
FR  VA 

Suriname 

all 

all  airlines 
except  IB  KL  IH 
LM  PR  VA 

RTA 

Venezuela 

all 

all  airlines 
except  AZ  BA  EP 
IB  JL  KL  LH  LM 
PR  RG  VA 

West  Indies  Pedera- 

ANU 

all  airlines 

tion  (except 

except  AC  AP  BA 

Jamaica) 

IB  KL  in  m  PR 
VA 

BGI 

all  airlines 

POS 

except  AC  BA  IB 

SJH 

KL  LH  LM  PR  VA 

SKB 

SVD 

1  i 

/  HIAGUE  PRG/ 

Czechoslovakia 

all 

all  airlines 

/.J.UITO  UIO/ 

Ecuador 

all 

all  airlines 

/'RANGOON  RON/ 

Burma 

all 

all  airlines 

C-17 
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Brazil 
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(2) 

(3} 

(4) 

(5) 

_ i!L _ 

1 

all 

all  airlines 

OME  RO 


Albania 


Italy 

-  Area  Rome  and 
all  locations 
not  mentioned 
in  Milan  Area 

Somali  Republic 
'  Venezuela 


TIA  |  all  airlines 
except.  PK 


all  airlines 


MGQ  all  airlines 
I,  only 

*  all  AZ 


LIR  77.70 


RTC  1  LIR  202.02 
Priv  Nw 


SAIGON  SGN 


Vietnam  (South) 


all  all  airlines 


SANTIAGO  IE  CHLIE 


Chile 


all  all  airlines 


C-18 
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June  1st,  1  u'-j 


(1)  12) 


French  Territory  of  JIB 
A FARS  and  ISSAS 


Malagasy  Republic  TNR 

TMM 


MJN 


others 


Mauritius  Island  MRU 


i. Reunion  Island  ;  REU 


ANGA  TOT 


Tanzania 

-  Area  Tanga 


ERAN  THR 


(3) 

(4) 

(5) 

all  airlines 
except  AF 

A  i 

B1  ) 

RTA 

B2 

RTP 

all  airlines 

all  airlines 

RTA 

*  i 

RTX  C 
or  RTP  ( 

all  airlines 

RTA 

K  i 

RTX 
or  RTP 

all  airlines 

*  s 

B1  ( 

RTA 

E2 

RTP 

all  airlines 

A  S 

B1  ( 

RTA 

B2 

RTP 

all  airlines 

A  S 

B1  ( 

RTA 

B2 

RTP 

all  airlines 

all  airlines 

c 

-19 

(6) 


FMG  64.80 


FMG  240.00 
FMO  15.00 


FMG  500.00 
FMG  15.00 


FMG  15.00 


FMG  92 .J4 


FMG  24.30 


•SITA  TELECOM*'  JNICATIONS  MANUAL- 
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ADDRESS  /  ADRESSE 

COUNTRY  of  DESTINATION 

PAYS  da  DESTINATION 

Locations 

Lieux  d'amplacement 

AIRLINE  ADDRESSED 

COMPA GNIE  OEST/NA  TAIRE 

(1) 

(2)' 

(3) 

Aden  (See  Yemen  -  People's 
Republic  of  Southern  -) 


Afghanistan 


Albania 


Algeria 


American  Samoa 


Angola 


Antigua  (See  West  Indies 
Federation  (2)). 


Argentina 


all 


SITA  TELECOMM  NICATIONS  MANUAL 
RC  JTING 
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(4)  (5)  (6 


KOU  I  H\iO 


Page  1 
June  1st,  19 


(1) 

M 

(3) 

(4) 

(5) 

Botswana 

all 

TP 

LIS 

all  other  airlines 

JNB 

Brazil 

all 

- 

RIO 

British  Honduras 

BZE 

IB  KL  LH  IM  PR  VA 

NYC 

all  other  airlines 

\ 

LON 

British  Solomon  Islands 

urn 

V. 

MNL 

VEV 

YND 

i 

British  West  Indies  (See 

West  Indies  Federation) 

Brunei 

BTN 

MNL 

Bulgaria 

SOF 

SOF 

3urma 

AKY 

RON 

HKG 

MDL 

RON 

Burundi 

BJM 

EC  QC  SN 

BRH 

all  other  airlines 

BZV 

DL\ 

C-22 
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(1) 

(2) 

(3) 

(4) 

j§|| 

Cambodia 

-  Area  Phnom  Penh 

-  Area  Siem  Reap 

PNH 

REP 

PNH 

REP 

HKG 

HKG/ 

PNH 

Cameroons 

DIA 

GOU 

MVR 

NGE 

OUR 

YAO 

> 

DIA 

Canada 

all 

‘i 

NYC 

Canary  Islands 

LPA 

TCI 

LPA 

MAD 

Cape  Verde  Islands 

SID 

RAI 

VXE 

LIS 

Central  African  Republic 

BBT 

BGF 

BOP 

BGF 

DIA 

Ceylon 

CMB 

JAP 

CMB 

HKG 

Chile 

ANF 

ARI 

LSC 

PUQ 

SCL 

SCL 

e 


< 


C-23 
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(1) 

(2) 

(3) 

D 

(5) 

H 

Costa  Rica 

oco 

SJO 

NYC 

Cuba 

HAV 

scu 

TND 

NYC 

1 

Cyprus 

NIC 

NIC 

AIH 

Czechoslovakia 

all 

PRG 

Dahomey 

1, 

COO 

COO 

ABJ 

i 

G 

'i. 

i 

Denmark 

(incl.  MMA  in  Sweden) 

* 

all 

CPH 

FRA 

i 

Dominican  Republic 

SDQ 

NYC 

! 

Ecuador 

GYE 

UIO 

UIO 

\ 

1 

Egypt  (See  United  Arab 
Republic ) 

024 

if 

•  \ 

mi 

o  0 
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(1) 

(2) 

(3) 

(4) 

(5) 

M 

- * 

French  Antilles 

-  Area  Martinique 

PDF 

PTP 

-  Area  Guadeloupe 

FTP 

IB  KL  LH  Itf  PR  VA 

NYC 

all  other  airlines 

PTP 

i 

French  Guiana 

CAY 

IB  KL  LH  IM  PR  VA 

NYC 

1 

f 

1 

1 

all  other  airlines 

PTP 

1 

! 

French  Polynesia 

BOB 

PPT 

| 

j 

PPT 

1 

! 

RFP 

French  Territory  of  AFARS 

all 

AF 

PAR 

and  ISSAS 

all  other  airlines 

TNR 

PAR 

1 

», 

’ '  i 

Gabon  Republic 

BMM 

LBV 

DIA 

LBV 

* 

POG 

Gambia 

HER 

To  be  served,  by  originator 

directly  via  AFTN  or  PTT 
according  to  category  or 
according  to  special  ins¬ 
tructions  issued  by  air¬ 
line  Head  Offices 

1 

German  Democratic  Republic 

BER 

Certain  BER  addresses  only 

SXF 

BAT 

all  airlines 

SXF 

ms 
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(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


German  Federal  Republic 


Ghana 


Gibraltar 


Greece 


Greenland 


Guadeloupe  (See  French 
Antilles) 


Guam  (Mariana  Islands) 


Guatemala 


Guiana 


all 


Including  certain  HER 
addresses 


ACC 

TKD 


GIB 


ATH 

RHO 

SKG 


SFJ 

THU 


GIM 


GUA 


GEO 


BA  IB  KL  LH  IM  PR  VA 
all  other  airlines 


FRA 


ACC 


GIB 


MAD/ 

AGP 


ATH 


CPH 


FRA 


MNL 


NYC 


NYC 

PTP 


C-27 
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(1) 

(2) 

(3) 

(4) 

15) 

Guinea 

DKR 

Haiti 

PAP 

NYC 

Honduras 

TGU 

m  va 

all  other  airlines 

CUR 

NYC 

NYC 

Hong  Kong 

HKG 

HKG 

Hungary 

BUD 

BUD 

f, 

,  Iceland 

'  i 

KEF 

REK 

LL 

all  other  airlines 

LUX 

LON 

BRH 

India 

* 

-  Area  Bombay 

BOM 

AF 

XL 

AZ  JL 

PK 

IB 

■  all  other  airlines 

PAR 

MNL 

LON 

KHI 

HKG 

BOM* 

-  Area  Calcutta 

ecu 

AF 

KL 

AZ  JL 

PK 

IB 

all  other  airlines 

PAR 

MNL 

LON 

ran 

HKG 

ecu* 

-  Area  New  Delhi 

(All  Indian  locations 
not  yet  listed  in  the 
other  Indian  Areas) 

C28 

AF 

KL 

AZ  JL 

PK 

IB 

all  other  airlines 

PAR 

MNL 

LON 

xm 

HKG 

NDH* 

*-  r»ri  the  Chart  these  areas  are  Indicated  as  INDIA  XS 
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(1) 


(2) 


(3) 


Indonesia 


all 


Iran 


all 


Iraq 


all 


Israel 


all 


Italy 

-  Area  Milan 


i, 


-  Area  Rome 

All  other  Italian 
locations  -  not  listed 
In  the  Ml lan  Area 


GOA 

UN 

MIL 

MXP 

TON 

VRN 

ROM 


Ivory  Coast 


ABJ 

BBC 


Jamaica  (See  West  Indies 
Federation  (1)) 


SITA  TELECOMU  »NICATIONS  MANUAL 
R  UTING 


y 


(D 


(2) 


(3) 


Liberia 


Libya 


Luxemburg 


Madeira  Island  (Portugal) 


Malagasy  Republic 


Malawi 


MLW 

ROB 


BEN 

TIP 


LUX 


PNC 


DIE 

MJN 

TNR 


all 


TP 

all  other  airlines 


Malaysia 


KUL 

PEN 


Malaysia  (see  Borneo/North) 


Mall  Republic 


aco 


SITA  TELECOMM!  JICATIONS  MANUAL 
RO  (TING 


Page  1- 1 , 
Juno  1st,  1  >{• ' 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Muscat  Oman 

MCT 

BAH 

BEY 

Nepal 

KTM 

KHI 

Netherlands 

all 

AMS 

Netherlands  Antilles 

AlA 

BON 

CUR 

SXK 

IB  KL  LM  PR  VA 
all  other  airlines 

CUR 

PTP 

NYC 

New  Caledonia 

i, 

1  i 

New  Guinea 

i 

NOU 

NOU 

PIN 

LAE 

MAG 

POM 

RAB 

WWK 

MNL 

New  Hebrides 

SON' 

VLI 

NOU 

New  Zealand 

all 

AKL 

SYD 

Nicaragua 

MQA 

LM  VA 

all  other  airlines 

CUR 

NYC 

NYC 
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SITA  TELECOMM  NICATIONS  MANUAL 
ROUTING 


'■'nr, 

June  1st., 


(1) 

(2) 

(31 

(4) 

lb) 

Niger  Republic 

NIM 

NIM 

ABJ 

Nigeria 

.  Area  Lagos 

ENU 

LOS 

JOS 

KAD 

LOS 

MIU 

PHC 

-  Area  Kano 

KAN 

KAN 

Norway 

all 

OSL 

ERA 

(, 

1  *  i 

Pakistan 

COP 

KHI 

i 

DAC 

KHI 

PEW 

RWP 

panama  and  Panama  Canal  Zone 

BIB 

IB  KL  LM  VA 

CUR 

NYC 

PTY 

all  other  airlines 

NYC 

Paraguay 

ASU 

BUE 

Peru 

all 

C-32 
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•SITA  TELECOMMUr  ''ATIOIMS  MANUAL- 
ROU  1  I  IMG 


I'ar.c  1-17 
.Line  l:;h,  1'  •  i '  - 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Philippines 


Poland 


Portugal 


Portuguese  Guinea 


Portuguese  Timor 


Principe  Islands 


Puerto  Rico 


Qatar 


Reunion  Island 


Rhodesia 


all 


all 


all 


BXO 


DXL 


PCP 


SJU 


DOH 


REU 


SAY 


TP 

all  other  airlines 


MNL 


WAW 


LIS 


LIS 


LIS 


LIS 


NYC 


BAH 


TNR 


LIS 

JIB 


BEY 


PAR 
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APPENDIX  D 


OFFSHORE  PETROLEUM  INDUSTRY 
LISTING  OF 

MAJOR  PRODUCERS  AND  DRILL  COMPANIES 


MAJOR  PRODUCERS 


Amoco  International  Oil  Co. 
200  E.  Randolph  Drive 
Chicago,  IL  60601 

Chevron  Overseas 

P.O.  Box  7643 

San  Francisco,  CA  94120 

Conoco 

P.O.  Box  1267 

Ponca  City,  OK  74601 

Gulf  Oil  Corporation 
P.O.  Box  2227 
Houston ,  TX  77001 

Marathon  Oil  Company 
539  S.  Main  Street 
Findlay,  OH  45840 

Pennzoil  Company 
P.O.  Box  2967 
Houston,  TX  77001 

Sun  Gas  Company 
P.O.  Box  20 
Dallas,  TX  75221 

Texaco  Inc. 

2000  Westchester  Avenue 
White  Plaines,  NY  10650 


Arco  International  Oil  &  Gas  Div. 

515  Flower  Street 

Los  Angeles,  CA  90071 

Cities  Service  Company 
Box  300 

Tulsa,  OK  74102 

Exxon  Company,  USA 
P.O.  Box  2180 
Houston,  TX  77001 

Kerr-McGee  Corporation 
Box  25861 

Oklahoma  City,  OK  73125 

Mobil  Oil  Corporation 
150  E.  42nd  Street 
New  York,  NY  10017 

Shell  Oil  Company 

P.O.  Box  2463,  1  Shell  Plaza 

Houston,  TX  77001 

Tenneco  Inc. 

1010  Milam 
Houston,  TX  77001 

Union  Oil  Co.  of  California 

P.O.  Box  7600 

Los  Angeles ,  CA  90051 


Union  Texas  Petroleum 
P.O.  Box  2120 
Houston,  TX  77001 


APPENDIX  D  (con't) 


MAJOR  DRILL  COMPANIES 


Atwood  Oceonics  Inc . 

10565  Katy  Freeway 
Houston,  TX  77024 

Crowley  Maritime  Corporation 

1  Market  Plaza 

San  Francisco,  CA  94105 

Dixilyn-Field  Drilling  Co. 

5005  Riverway  or  P.O.  Box  4251 
Houston,  TX  77210 

Noble  Drilling  Corporation 
1924  S.  Utica 
Tulsa,  OK  74104 

Pool  International 
2077  S.  Gessner 
Houston,  TX  77063 

Pool  Offshore 
3640  Peters  Rd. 

Harvey ,  LA 

Rowan  Drilling  Companies,  Inc. 
1900  Post  Oak  Tower  Building 
5051  westheimer  Street 
Houston,  TX  77056 

Zapata  Corporation 
P.O.  Box  4240 
Houston,  TX  77001 


Cactus  Drilling  Corp.  of  Texas 

P.O.  Box  2704 

Morgan  City,  LA  70380 

Diamond  M  Company 
2121  Sage  Road 
Houston,  TX  77027 

Nicklas  Oil  &  Gas  Co.,  Inc. 

P.O.  Box  752 
Eunice,  LA  70535 

Offshore  Company 
3411  Richmond  Avenue 
Houston,  Texas  77001 

Pool  Offshore 
5913  Edison  Drive 
Oxnard,  CA  93030 

Reading  Bates  Offshore  Drilling 
3800  First  PI. 

Tulsa,  OK  74103 

Santa  Fe  International  Corp. 

505  S.  Main  Street 
Orange ,  CA  92668 
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ACCHAN 

ACE 

ACLANT 

AEEC 

AFCENT 

AFNORTH 

AFS 

AF SOUTH 

AFTN 

AM 

AMVER 

ANP 

ANSI 

API 

ARINC 

ARQ 

ASCII 

ATA 

AUTODIN 

AUTOVON 

bps 

C-E 

CCGD 

CCIR 

CCITT 

CINCHAN 

CIP 

COA 

CONUS 

CW 

DCA 

DCS 

DEB 

DOS 

DOT 

DSCS 


GLOSSARY  OF  ACRONYMS  AND  ABBREVIATIONS 


Allied  Command,  Channel 

Allied  Command,  Europe 

Allied  Command,  Atlantic 

Airlines  Electronic  Engineering  Committee 

Allied  Forces ,  Central 

Allied  Forces ,  North 

Aeronautical  Fixed  Services 

Allied  Forces ,  South 

Aeronautical  Fixed  Telecommunications  Network 
Amplitude  Modulation 

Automated  Mutual-Assistance  Vessel  Rescue 
Air  Navigation  Plan 

American  National  Standards  Institute 
American  Petroleum  Institute 
Aeronautical  Radio  Incorporated 
Automatic  Request  for  Repetition 

American  Standard  Code  for  Information  Interchange 
Air  Transport  Association  (Of  America) 

Automatic  Digital  Network 
Automatic  Voice  Network 

Bits  per  Second 

Communications- Electronics 
Commander,  Coast  Guard  District 

International  Radiotelephone  Consultative  Committee 
Comite  Consultif  Internationale  Telegraphique 
Commander-in-Chief,  Channel 
Communications  Improvement  Program 
Central  Operating  Authority 
Continental  United  States 

Continuous  wave  (as  in  Morse  Radiotelegraphy) 

Defense  Communications  Agency 
Defense  Communications  System 
Digital  European  Backbone 
U.S.  Department  of  State 
U.S.  Department  of  Transportation 
Defense  Satellite  Communications  System 
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APPENDIX  E  (con't) 


ESS 

EUR 

FAA 

FAX 

FCC 

FEC 

FM 

FTS 

HF 

Hz 

IATA 

ICAO 

IVSN 

Kbps 

KHz 

LCO 

MARISAT 

MDC 

MF 

MOU 

NAMSA 

NATO 

NICS 

NICSMA 

NNCS 

PABX 

PM 

PSVP 

PTT 

ROC 


Electronic  Switching  System 
Europe 

Federal  Aviation  Administration 
Facsimile 

Federal  Communications  Commission 
Forward  Error  Correction 
Frequency  Modulation 
Federal  Telephone  System 

High  Frequency 

Hertz  (cycles  per  second) 

International  Air  Transport  Association 
International  Civil  Aviation  Organization 
Initial  Voice  Switched  Network 

Kilobits  (thousands  of  bits)  per  second 
Kilohertz  (thousands  of  cycles  per  second) 

Local  Control  Organization 

Maritime  Satellite  System  (owned  by  COMSAT  General  Corp.) 
Message  Distribution  Center 
Medium  Frequency 
Memorandum  of  Understanding 

Nato  Maintenance  and  Supply  Agency 
North  Atlantic  Treaty  Organization 
NATO  Integrated  Communications  System 
NICS  Management  Agency 
NICS  Network  Control  System 

Private  Automatic  Branch  Exchange 
Phase  Modulation 
Pilot  Secure  Voice  Project 
Postal  Telegraph  and  Telephone 

Regional  Operating  Center 

Supreme  Allied  Commander,  Durope 
Supreme  Allied  Commander,  Atlantic 
Satellite  Communications 


SACEUR 

SACLANT 

SATCOM 
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APPENDIX  E  (con't) 


i 


SELCAL 

SHAPE 

SHF 

SITA 

SITOR 

SSB 

SSIP 

STANAG 


X 


UHF 

USCG 

VHF 


Selective  Calling  System  (4-tone  identifier  code) 

Supreme  Headquarters,  Allied  Powers  Europe 
Super  High  Frequency 

Societe  Internationale  de  Telecommunications  Aeronautiques 
Simplex  Teleprinting  Over  Radio 
Single  Side  Band  (modulation) 

Sub- System  Integration  Project 
Standard  NATO  Agreement 

Telegraph  Automatic  Relay  Equipment 
Technical  Control  Facility 

Teletypewriter  Exchange  Service  (domestic  and  international) 
Teletypewriter 

Teletypewriter  Exchange  Service 

Ultra  High  Frequency 
United  States  Coast  Guard 

Very  High  Frequency 


wpm 


Words  Per  Minute 
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